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ARCHITECTURE 

 

ɸʈʍʀʊɽʂʊʋʈɸ ʂʃɸʉʉʀʎʀɿʄɸ ɺ ʆʈɽʅɹʋʈɻʉʂʆʁ ɻʋɹɽʈʅʀʀ XIX  ɺɽʂɸ 

 

ʇʦʥʦʤʘʨʝʥʢʦ ɽ.ɺ. 
ɺʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋ çʎʅʀʀʇ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠè 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʦʨʠʠ ʠ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ,  

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ɸʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ 

 

ARCHITECTURE OF CLASSICISM IN ORENBURG PROVINCE IN THE 19TH CENTURY 
 

Ponomarenko E. 
senior researcher FGBU çZNIIP The Ministry of construction Russiaè Research Institute of theory and his-

tory of architecture and urbanism, Professor of the Department of reconstruction and restoration of the archi-

tectural heritage of the Academy of architecture and civil engineering Samara State Technical University,  

Doctor of architecture 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʢʣʘʩʩʠ-

ʮʠʟʤʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ. ʈʝʛʠʦʥ ʨʘʩʩʤʦʪʨʝʥ ʚ ʨʘʤʢʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʝʝ 

ʛʨʘʥʠʮʘʭ ʢʦʥʮʘ XIX  ï ʥʘʯʘʣʘ ʍʍ ʚʝʢʦʚ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʤʧʦʟʠʮʠʷ, ʦʙʲʝʤʥʦʝ ʨʝʰʝʥʠʝ ʠ ʜʝʢʦʨ 

ʮʝʨʢʚʝʡ. 

Abstract 

In this article, an attempt has been made to analyze the history of the formation and characteristic of classicism 

in architecture of the Orenburg province. The region is considered within the framework of the Orenburg province 

in its borders of the end XIX ï the beginnings of XX centuries. The composition, the volumetric decision and a 

decor of churches are in detail considered.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ ʧʦʩʝʣʝʥʠʡ, ʮʝʨʢʚʠ ʩʝʣʴʩʢʠʝ, ʮʝʨʢʦʚʴ ʚ ʩʝʣʝ ʂʨʘʩʥʦʩʝʣʴʩʢʦʝ, ʮʝʨ-

ʢʦʚʴ ʚ ʩʝʣʝ ɹʘʛʘʨʷʢ, ʮʝʨʢʦʚʴ ʚ ʩʝʣʝ ɹʫʣʟʠ 

Keywords: remodelling settlements, Churches rural, the Church in the village of Krasnoselckoe, the Church 

in the village of Bagarak, the Church in the village of Bulzi 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ, ʢʘʢ ʠ 

ʚʩʷ ʨʫʩʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ XIX  ʚʝʢʘ ʚ ʮʝʣʦʤ, ʦʩʥʦʚʳ-

ʚʘʣʘʩʴ ʥʘ ʪʝʭ ʜʦʩʪʠʞʝʥʠʷʭ, ʢ ʢʦʪʦʨʳʤ ʦʥʘ ʧʨʠʰʣʘ 

ʚ ʪʝʯʝʥʠʝ XVIII  ʩʪʦʣʝʪʠʷ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʟʦʜʯʠʝ 

ʤʦʛʣʠ ʦʧʝʨʝʪʴʩʷ ʥʘ ʨʝʛʫʣʷʨʥʳʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝ-

ʰʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʵʧʦʭʠ. ʎʝʥʪʨʳ ʤʥʦʛʠʭ 

ʫʝʟʜʥʳʭ ʛʦʨʦʜʦʚ ʨʝʛʠʦʥʘ, ʪʘʢʠʭ ʢʘʢ ʆʨʩʢ, ʏʝʣʷ-

ʙʠʥʩʢ, ɺʝʨʭʥʝʫʨʘʣʴʩʢ, ʊʨʦʠʮʢ ʧʨʠʦʙʨʝʪʘʣʠ ʯʝʨʪʳ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʝʜʠʥʦʦʙʨʘʟʠʷ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʣʘʥʠʨʦʚʢʝ. ʅʦ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʠʣʫʵʪʝ ʧʦʩʝʣʝʥʠʡ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʦʜʦʣʞʘʣʠ ʠʛʨʘʪʴ ʘʟʠʘʪʩʢʠʝ ʯʝʨʪʳ 

ʟʜʘʥʠʡ (ʤʠʥʘʨʝʪʳ ʤʝʯʝʪʝʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʣʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ), ʯʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʚ ʘʥʩʘʤ-

ʙʣʝ ʪʦʨʛʦʚʳʭ ʛʦʨʦʜʦʚ ʊʨʦʠʮʢʘ ʠ ʆʨʝʥʙʫʨʛʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX  ʚʝʢʘ 

ʧʨʦʜʦʣʞʘʣʘʩʴ ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ ʧʦʩʝʣʝʥʠʡ ʥʘ ʨʝʛʫ-

ʣʷʨʥʦʡ ʦʩʥʦʚʝ. ʀʤʝʥʥʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʥʦʩʷʪʩʷ 

ʥʦʚʳʝ ʨʝʛʫʣʷʨʥʳʝ ʧʣʘʥ rʛʦʨʦʜʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫ-

ʙʝʨʥʠʠ. ʉ 1803 ʧʦ 1839 ʛʦʜ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʧʦʣ-

ʥʝʥʦ ʠ ʫʪʚʝʨʞʜʝʥʦ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 100 ʧʣʘʥʦʚ ʛʦ-

ʨʦʜʦʚ. ɺ ʮʝʣʦʤ ʥʘ ʜʦʣʶ ʟʦʜʯʠʭ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 

XIX  ʚʝʢʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʧʣʘʥʦʚ ʛʦʨʦ-

ʜʦʚ ʈʦʩʩʠʠ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʜʦ 1839 ʛʦʜʘ, ʢʦʛʜʘ ʦʥʠ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ. ɺʩʝ ʧʣʘʥʳ ʧʨʦʚʝʨʷʣʠʩʴ, ʠʩ-

ʧʨʘʚʣʷʣʠʩʴ ʠ ʫʪʚʝʨʞʜʘʣʠʩʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʚ ʇʝ-

ʪʝʨʙʫʨʛʝ. ɺ 1806 ʛʦʜʫ ʙʳʣ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʦʨʛʘʥʠʟʦ-

ʚʘʥ ʉʪʨʦʠʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ [2]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʳʩʦʪʥʦ-ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʚ ʧʦʩʝʣʝʥʠʷʭ XIX  ʚʝʢʘ 

ʦʩʪʘʚʘʣʠʩʴ ʢʫʣʴʪʦʚʳʝ ʟʜʘʥʠʷ. ʕʪʦ ʙʳʣʠ ʧʨʘʚʦʩʣʘʚ-

ʥʳʝ ʮʝʨʢʚʠ, ʤʝʯʝʪʠ ʠ ʭʨʘʤʳ ʥʝʧʨʘʚʦʩʣʘʚʥʳʭ ʭʨʠ-

ʩʪʠʘʥ. ʅʘʧʨʠʤʝʨ, ɸ.ɽ. ɸʣʝʢʪʦʨʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ 

çʈʠʤʩʢʦ-ʢʘʪʦʣʠʯʝʩʢʦʝ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ ʦʪʢʨʳʣʦ 

ʩʚʦʝ ʙʦʛʦʩʣʫʞʝʥʠʝ ʧʦ ʭʦʜʘʪʘʡʩʪʚʫ ʆʨʝʥʙʫʨʛʩʢʦʛʦ 

ʚʦʝʥʥʦʛʦ ʛʫʙʝʨʥʘʪʦʨʘ ʇʝʨʦʚʩʢʦʛʦ... ʆʥʠ ʠʤʝʶʪ ʜʚʘ 

ʢʦʩʪʝʣʘ - ʦʜʠʥ ʚ ɿʣʘʪʦʫʩʪʝ, ʜʨʫʛʦʡ - ʚ ʆʨʝʥʙʫʨʛʝè 

[1, ʩ.121]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʆʨʝʥʙʫʨʛ-

ʩʢʦʡ ʛʫʙʝʨʥʠʠ ʩʪʨʦʠʣʦʩʴ ʧʨʘʚʦʩʣʘʚʥʳʭ ʮʝʨʢʚʝʡ 

[3]. ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʘʚʦʩʣʘʚʥʳʭ ʮʝʨʢʚʝʡ ʨʝʛʠʦʥʘ 

ʧʨʝʦʙʣʘʜʘʣ ʩʪʠʣʴ ʢʣʘʩʩʠʮʠʟʤ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʦʙʱʝʛʦ ʜʣʷ ʚʦ-

ʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ̫ ʚʣʝʥʠʷ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʣʴʩʢʠʭ ʢʘʤʝʥ-

ʥʳʭ ʭʨʘʤʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ, ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ ʘʚʪʦʨʦʤ. ʂʘʤʝʥʥʳʝ ʮʝʨʢʚʠ XIX  ʚʝʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʰʝʥʳ ʚ ʩʪʠʣʝ 

ʢʣʘʩʩʠʮʠʟʤ, ʯʘʩʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʙʘ-

ʨʦʢʢʦ. 

ʎʝʨʢʦʚʴ ʚ ʩʝʣʝ ʂʨʘʩʥʦʩʝʣʴʩʢʦʝ ʋʚʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʞʠʚʦ-

ʧʠʩʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ʧʦʩʝʣʢʘ ʥʘ ʢʨʫʪʦʤ ʙʝ-

ʨʝʛʫ ʨʝʢʠ ʂʘʙʘʥʢʠ. ʉ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʢ 

ʥʝʡ ʧʨʠʤʳʢʘʝʪ ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ 

ʢʘʟʘʯʴʠʭ ʧʦʩʝʣʝʥʠʡ. ʆʙʲʝʤʥʦʝ ʨʝʰʝʥʠʝ ʮʝʨʢʚʠ ʪʠ-

ʧʠʯʥʦ ʜʣʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝ-
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ʤʦʛʦ ʧʝʨʠʦʜʘ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʝ ʢʦʣʦʢʦʣʴʥʶ, ʪʨʘʧʝʟʥʫʶ, ʦʩʥʦʚʥʦʡ 

ʦʙʲʝʤ ʠ ʘʧʩʠʜʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʯʝʪʚʝʨʠʢʦʤ ʦʩʥʦʚ-

ʥʦʛʦ ʦʙʲʝʤʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʲʝʤʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʵʪʦʛʦ ʭʨʘʤʘ ʷʚʣʷʶʪʩʷ: ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʣʝʥʴ-

ʢʠʡ ʢʫʧʦʣ ʚ ʩʨʝʜʦʢʨʝʩʪʴʝ ʠ ʦʜʠʥ ʨʷʜ ʦʢʦʥ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʤ ʯʝʪʚʝʨʠʢʝ. ʂʦʣʦʢʦʣʴʥʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʢʨʳʰʝ ʚʭʦʜʥʦʛʦ ʧʨʠʜʝʣʘ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʝʥ ʩ 

ʦʙʲʝʤʦʤ ʪʨʘʧʝʟʥʦʡ. ʂʦʣʦʢʦʣʴʥʷ (ʚʳʰʝ ʚʭʦʜʥʦʛʦ 

ʧʨʠʜʝʣʘ) ʠʤʝʝʪ ʪʨʠ ̫ ʨʫʩʘ ʠ h ʘʪʝʨ, ʟʘʚʝʨʰʝʥʥʳʡ ʣʫ-

ʢʦʚʢʦʡ ʥʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʩʦʢʦʤ ʙʘʨʘʙʘʥʝ. 

ɼʚʘ ʥʠʞʥʠʭ ʷʨʫʩʘ ʢʦʣʦʢʦʣʴʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʯʝʪʚʝʨʠʢʠ, ʘ ʚʝʨʭʥʠʡ ï ʯʝʪʚʝʨʠʢ ʩʦ ʩʨʝʟʘʥʥʳʤʠ ʫʛ-

ʣʘʤʠ. ʗʨʫʩʳ ʨʘʟʜʝʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʧʨʦʬʠʣʠʨʦ-

ʚʘʥʥʳʤʠ ʢʘʨʥʠʟʘʤʠ. ʇʦʜ ʢʘʨʥʠʟʦʤ ʥʠʞʥʝʛʦ ʷʨʫʩʘ 

ʧʨʦʭʦʜʠʪ ʜʝʢʦʨʘʪʠʚʥʳʡ ʧʦʷʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝ-

ʙʦʣʴʰʠʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʠ.h ɺʪʦ-

ʨʦʡ ʷʨʫʩ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʩ ʧʦʣʫʮʠʨʢʫʣʴʥʳʤ ʟʘʚʝʨ-

ʰʝʥʠʝʤ ʦʢʥʘ ʠ ʣʦʞʥʳʝ ʦʢʥʘ ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʡ ʛʨʘʥʠ. 

ʆʙʘ ʷʨʫʩʘ ʜʝʢʦʨʠʨʦʚʘʥ rʧʦ ʫʛʣʘʤ ʣʦʧʘʪʢʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʢʘʨʥʠʟ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʦ-

ʣʦʯʢʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʘʥʪʘʙʣʝʤʝʥʪ. ʕʪʠ ʣʦ-

ʧʘʪʢʠ ̫ ʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʚʘʨʠʘʥʪʦʤ ʫʧʨʦʱʝʥ-

ʥʳʭ ʧʠʣʷʩʪʨ. ʊʘʢʠʤʠ ʞʝ ʣʦʧʘʪʢʘʤʠ-ʧʠʣʷʩʪʨʘʤʠ ʘʢ-

ʮʝʥʪʠʨʦʚʘʥʳ ʫʛʣʳ ʯʝʪʚʝʨʠʢʘ, ʪʨʘʧʝʟʥʦʡ ʠ ʚʭʦʜʥʦʛʦ 

ʧʨʠʜʝʣʘ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʤʘ ʮʝʨʢʚʠ. ʗʨʫʩ ʟʚʦʥʘ ʢʦ-

ʣʦʢʦʣʴʥʠ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʜʝʢʦʨ: ʧʨʦʬʠʣʠʨʦ-

ʚʘʥʥʳʡ ʢʘʨʥʠʟʠʢ ʠ ʢʠʣʝʚʠʜʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝ-

ʤʦʚ ʚ ʛʨʘʥʷʭ. ʆʢʥʘ ʮʝʨʢʚʠ ʫʢʨʘʰʝʥʳ ʥʘʣʠʯʥʠʢʘʤʠ, 

ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʫʛʦʣʴʥʦʛʦ ʬʨʦʥʪʦʥʯʠʢʘ, ʢʦʪʦ-

ʨʳʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʨʦʡʥʳʝ 

ʧʠʣʷʩʪʨʳ. ʆʩʥʦʚʥʦʡ ʢʘʨʥʠʟ ʦʯʝʥʴ ʤʦʱʥʳʡ ʩʣʦʞ-

ʥʦʛʦ ʧʨʦʬʠʣʷ.  

 

 
ʈʠʩʫʥʦʢ 1. ʎʝʨʢʦʚʴ ʚ ʩʝʣʝ ʂʨʘʩʥʦʩʝʣʴʩʢʦʝ 

 

ʇʦʣʫʢʨʫʛʣʘʷ ʘʧʩʠʜʘ, ʧʝʨʝʢʨʳʪʘʷ ʧʣʦʩʢʦʡ ʢʦʥ-

ʭʦʡ, ʟʘʚʝʨʰʝʥʘ ʥʝʙʦʣʴʰʦʡ ʣʫʢʦʚʢʦʡ ʥʘ ʚʳʩʦʢʦʤ 

ʛʨʘʥʝʥʦʤ ʙʘʨʘʙʘʥʝ. ɼʝʢʦʨʦʤ ʚʳʜʝʣʝʥ ʪʦʣʴʢʦ ʦʩ-

ʥʦʚʥʦʡ ʯʝʪʚʝʨʠʢ ʮʝʨʢʚʠ. ʆʥ ʠʤʝʝʪ ʜʚʝʨʠ ʚ ʩʝʚʝʨ-

ʥʦʡ ʠ ʁ ʞʥʦʡ ʩʪʝʥʘʭ, ʨʝʰʝʥʥʳʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʩʥʦʚ-

ʥʦʡ ʟʘʧʘʜʥʳʡ ʚʭʦʜ. ɺʳʩʦʢʠʡ ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʧʨʦʝʤ ʟʘʚʝʨʰʝʥ ʧʦʣʫʢʨʫʛʣʳʤ ʦʢʥʦʤ ʩ ʥʘʢʣʘʜʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʨʢʦʡ ʢʠʣʝʚʠʜʥʦʡ ʬʦʨʤʳ. ɺʳʰʝ ʧʦ 

ʦʩʠ ʧʨʦʝʤʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚʦʩʴʤʠʛʨʘʥʥʦʝ ʦʢʥʦ ʠʣʠ 

ʣʦʞʥʦʝ ʦʢʥʦ. ʇʦʜ ʢʘʨʥʠʟʦʤ ʦʩʥʦʚʥʦʛʦ ʯʝʪʚʝʨʠʢʘ 

ʧʨʦʭʦʜʠʪ ʣʝʥʪʘ ʦʨʥʘʤʝʥʪʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʚʦʤʫ 

ʷʨʫʩʫ ʢʦʣʦʢʦʣʴʥʠ. ʏʝʪʚʝʨʠʢ ʫʚʝʥʯʘʥ ʥʝʙʦʣʴʰʠʤ 

ʢʫʧʦʣʦʤ ʣʫʢʦʚʠʯʥʦʡ ʬʦʨʤʳ ʥʘ ʛʨʘʥʝʥʦʤ ʙʘʨʘʙʘʥʝ 

ʩ ʣʦʞʥʳʤʠ ʦʢʥʘʤʠ. ʋʛʣʳ ʙʘʨʘʙʘʥʘ ʜʝʢʦʨʠʨʦʚʘʥʳ 

ʧʦʜʦʙʠʝʤ ʧʠʣʷʩʪʨ, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʫʧʨʦʱʝʥ-

ʥʳʡ ʘʥʪʘʙʣʝʤʝʥʪ. ʕʪʘ ʮʝʨʢʦʚʴ ʦʪʨʝʩʪʘʚʨʠʨʦʚʘʥʘ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ (ʨʠʩ. 1). 

ʎʝʨʢʦʚʴ ʚ ʩʝʣʝ ɹʘʛʘʨʷʢ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦ-

ʢʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɹʘʛʘʨʷʢ ʚ ʮʝʥʪʨʝ ʧʦʩʝʣʝʥʠʷ. ʆʥʘ 

ʧʦʩʪʨʦʝʥʘ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʥʝʦʙʳʯʥʳʡ ʜʣʷ ʨʝʛʠʦʥʘ ʚʘʨʠʘʥʪ ʢʣʘʩʩʠʮʠʟʤʘ. 

ɼʝʢʦʨ ʮʝʨʢʚʠ ʠʤʝʝʪ ʙʘʨʦʯʥʳʝ ʯʝʨʪʳ, ʘ ʦʙʲʝʤʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʫʩʣʦʞʥʝʥʘ ʙʦʢʦʚʳʤʠ ʧʨʠʜʝʣʘʤʠ ʪʨʘ-

ʧʝʟʥʦʡ. ʆʙʲʝʤ ʭʨʘʤʘ ʚʢʣʶʯʘʝʪ: ʚʭʦʜʥʦʡ ʧʨʠʜʝʣ, 

ʪʨʘʧʝʟʥʫʶ ʩ ʜʚʫʤʷ ʙʦʢʦʚʳʤʠ ʧʨʠʜʝʣʘʤʠ, ʜʚʫʭʩʚʝʪ-

ʥʳʡ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠ ʛʨʘʥʝʥʫʶ ʘʧʩʠʜʫ. ʂʦʣʦ-

ʢʦʣʴʥʷ ʭʨʘʤʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʪʨʘʯʝʥʘ. ʎʝʨʢʦʚʴ 

ʧʦʩʪʨʦʝʥʘ ʠʟ ʢʠʨʧʠʯʘ ʠ ʦʰʪʫʢʘʪʫʨʝʥʘ. ʆʩʥʦʚʥʦʡ 
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ʯʝʪʚʝʨʠʢ ʟʘʚʝʨʰʝʥ ʢʫʧʦʣʦʤ ʙʝʟ ʙʘʨʘʙʘʥʘ ʩ ʣʶʢʘʨ-

ʥʘʤʠ, ʚʝʥʯʘʶʱʠʡ ʵʣʝʤʝʥʪ ʫʪʨʘʯʝʥ. ɼʚʫʭʩʚʝʪʥʳʡ 

ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʪʨʘʧʝʟʥʦʡ ʠ ʘʧʩʠ-

ʜʦʡ. ʆʥ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʢʥʘ ʩ ʧʦʣʫ-

ʮʠʨʢʫʣʴʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ ʠ ʜʚʘ ʜʚʝʨʥʳʭ ʧʨʦʝʤʘ 

ʘʥʘʣʦʛʠʯʥʦʡ ʬʦʨʤʳ ʩ ʩʝʚʝʨʘ ʠ ʩ ʶʛʘ. ʋʛʣʳ ʚʩʝʭ 

ʦʙʲʝʤʦʚ ʮʝʨʢʚʠ ʘʢʮʝʥʪʠʨʦʚʘʥʳ ʨʫʩʪʦʚʘʥʥʳʤʠ ʧʠ-

ʣʷʩʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʘʥʪʘʙʣʝʤʝʥʪ ʩ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʬʘʩʮʠʷʤʠ, ʩʫʭʘʨʠʢʘʤʠ ʠ 

ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʢʘʨʥʠʟʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʘʨʥʠʟ ʠ ʜʨʫʛʦʡ ʜʝʢʦʨ ʮʝʨʢʚʠ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ 

ʫʪʨʘʯʝʥ. ʆʢʥʘ ʠ ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ ʠʤʝʶʪ ʧʣʦʩʢʠʝ 

ʥʘʣʠʯʥʠʢʠ ʩ ʟʘʤʢʦʚʳʤ ʢʘʤʥʝʤ. ʇʦʜ ʦʢʥʘʤʠ ʧʦ ʧʝ-

ʨʠʤʝʪʨʫ ʚʩʝʡ ʮʝʨʢʚʠ ʠʜʝʪ ʨʷʜ ʧʣʦʩʢʠʭ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ʥʠ.h ʅʠʟ ʦʢʦʥ ʠ ʧʦʣʦʩʢʘ ʥʠ hʦʪʜʝʣʝʥʳ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʤʠ ʪʷʛʘʤʠ. ɺ ʘʧʩʠʜʝ ʠ ʚ ʧʝʨʚʦʤ ʷʨʫʩʝ ʦʩ-

ʥʦʚʥʦʛʦ ʯʝʪʚʝʨʠʢʘ ʥʘʜ ʦʢʥʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘʢʣʘʜʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʫʛʦʦʙʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ. 

ɸʧʩʠʜʘ ʧʷʪʠʛʨʘʥʥʘʷ, ʟʘʚʝʨʰʝʥʘ ʢʦʥʭʦʡ. ʅʘʣʠʯ-

ʥʠʢʠ ʦʢʦʥ ʚʭʦʜʥʦʛʦ ʧʨʠʜʝʣʘ ʠ ʪʨʘʧʝʟʥʦʡ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ, ʠʤʝʶʪ ʟʘʚʝʨʰʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʛʥʫʪʳʭ ʢʦ-

ʣʦʥʦʢ ʩ ʦʧʠʨʘʶʱʠʤʩʷ ʥʘ ʥʠʭ ʜʫʛʦʦʙʨʘʟʥʳʤ ʵʣʝ-

ʤʝʥʪʦʤ. ɹʦʢʦʚʳʝ ʧʨʠʜʝʣʳ ʪʨʘʧʝʟʥʦʡ ʠʤʝʶʪ ʪʨʝ-

ʫʛʦʣʴʥʳʝ ʬʨʦʥʪʦʥʳ, ʦʪʜʝʣʝʥʥʳʝ ʢʘʨʥʠʟʦʤ. ɺ ʮʝʥ-

ʪʨʝ ʬʨʦʥʪʦʥʦʚ ʥʘʭʦʜʷʪʩʷ ʪʨʦʡʥʳʝ ʣʦʞʥʳʝ ʦʢʥʘ, 

ʦʙʚʝʜʝʥʥʳʝ ʬʠʣʝʥʢʦʡ. ʊʨʦʡʥʳʝ ʦʢʥʘ ʠʤʝʶʪ ʧʣʦʩ-

ʢʠʝ ʥʘʣʠʯʥʠʢʠ ʩ ʢʠʣʝʚʠʜʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ. ʆʢʥʘ 

ʙʳʣʠ ʟʘʙʨʘʥʳ ʢʦʚʘʥʦʡ ʨʝʰʝʪʢʦʡ, ʢʦʪʦʨʘʷ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʠʣʘʩʴ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʎʝʨʢʦʚʴ ʚ ʩʝʣʝ ɹʘʛʘʨʷʢ 

 

ʇʦʢʨʦʚʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʩʝʣʝ ɹʫʣʟʠ ʂʘʩʣʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 

1833 ʛʦʜʫ. ʕʪʦ ʥʝʦʙʳʯʥʳʡ ʜʣʷ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚʘ-

ʨʠʘʥʪ ʢʣʘʩʩʠʮʠʟʤʘ ʩ ɻ ʣʝʤʝʥʪʘʤʠ ʨʦʤʘʥʪʠʟʤʘ. ʂʣʘʩ-

ʩʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʩʭʝʤʘ çʢʦʨʘʙʣʝʤè ʦʙʥʝ-

ʩʝʥʘ ʟʜʝʩʴ ʛʘʣʝʨʝʝʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʚ ʧʣʘʥʝ ʬʦʨʤʳ 

ʩ ʜʚʫʤʷ ʩʢʨʫʛʣʝʥʠʷʤʠ ʚ ʘʣʪʘʨʥʳʭ ʫʛʣʘʭ. ʉ ʟʘʧʘʜʘ, 

ʩʝʚʝʨʘ ʠ ʶʛʘ ʛʘʣʝʨʝʷ ʠʤʝʝʪ ʚʭʦʜʥʳʝ ʧʦʨʪʘʣʳ ʩ ʧʦ-

ʣʫʢʨʫʛʣʳʤ ʟʘʚʝʨʰʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟ-

ʚʳʰʘʶʪʩʷ ʥʘʜ ʛʘʣʝʨʝʝʡ. ɹʦʢʦʚʳʝ ʧʦʨʪʘʣʳ ʫʢʨʘ-

ʰʝʥʳ ʦʩʦʙʝʥʥʦ ʧʘʨʘʜʥʦ. ʇʦʜʢʘʨʥʠʟʥʘʷ ʧʦʣʦʩʘ ʜʝ-

ʢʦʨʠʨʦʚʘʥʘ ʜʚʦʡʥʦʡ ʣʝʥʪʦʡ ʦʨʥʘʤʝʥʪʘ ʠʟ ʟʫʙʯʠʢʦʚ 

ʠ ʠʟ ʩʪʫʧʝʥʯʘʪʳʭ ʩʦʩʫʣʝʢ. ɼʚʝʨʥʦʡ ʧʨʦʝʤ ʬʣʘʥʢʠ-

ʨʦʚʘʥ ʜʚʫʤʷ ʦʢʥʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʦʙʱʠʤ ʟʘʚʝʨ-

ʰʝʥʠʝʤ. ʅʘʜ ʦʢʥʘʤʠ ʦʥʦ ʧʦʣʫʮʠʨʢʫʣʴʥʦʝ, ʘ ʥʘʜ 

ʜʚʝʨʴʶ ï ʩʪʨʝʣʴʯʘʪʦʝ. ʕʪʠ ʟʘʚʝʨʰʝʥʠʷ ʫʢʨʘʰʝʥʳ 

ʤʘʣʝʥʴʢʠʤʠ ʥʠʰʘʤʠ ʠ ʘʨʭʠʚʦʣʴʪʦʤ. ɺ ʫʨʦʚʥʝ ʥʠʟʘ 

ʦʢʦʥ ʠʤʝʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʪʷʛʘ ʩ ʟʫʙʯʠʢʘʤʠ. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʚʭʦʜʥʦʛʦ ʧʠʣʦʥʘ ʦʰʪʫʢʘʪʫʨʝʥʘ ʧʦʜ 

ʨʫʩʪ. ɿʘʧʘʜʥʳʡ ʚʭʦʜʥʦʡ ʧʠʣʦʥ ʠʤʝʝʪ ʪʦʣʴʢʦ ʜʚʝʨ-

ʥʦʡ ʧʨʦʝʤ ʠ ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʥʘʢʣʘʜ-

ʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʘʨʦʯʝʢ ʩʪʨʝʣʴʯʘʪʦʡ ʬʦʨʤʳ.  
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ʈʠʩʫʥʦʢ 3. ʎʝʨʢʦʚʴ ʚ ʩʝʣʝ ɹʫʣʟʠ 

 

ɺʝʩʴ ʦʙʲʝʤ ʛʘʣʝʨʝʠ ʟʘʚʝʨʰʝʥ ʜʝʢʦʨʘʪʠʚʥʳʤ 

ʢʘʨʥʠʟʦʤ ʩ ʟʫʙʯʠʢʘʤʠ ʠ ʧʦʣʦʩʦʡ ʦʨʥʘʤʝʥʪʘ ʚ ʚʠʜʝ 

ʥʘʢʣʘʜʥʦʡ ʢʘʨʣʠʢʦʚʦʡ ʘʨʢʘʜʳ. ɻʘʣʝʨʝʷ ʧʨʦʨʝʟʘʥʘ 

ʚʳʩʦʢʠʤʠ ʦʢʥʘʤʠ ʩ ʧʦʣʫʮʠʨʢʫʣʴʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ, 

ʘʨʭʠʚʦʣʴʪʳ ʢʦʪʦʨʳʭ ʜʝʢʦʨʠʨʦʚʘʥʳ ʘʥʘʣʦʛʠʯʥʦ ʙʦ-

ʢʦʚʳʤ ʧʠʣʦʥʘʤ. ɸʧʩʠʜʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ 

ʩʣʝʛʢʘ ʚʳʩʪʫʧʘʝʪ ʟʘ ʧʨʠʜʝʣʳ ʛʘʣʝʨʝʠ ʠ ʟʘʚʝʨʰʝʥʘ 

ʪʨʝʫʛʦʣʴʥʳʤ ʬʨʦʥʪʦʥʦʤ. ɺ ʮʝʥʪʨʝ ʝʝ ʨʘʩʧʦʣʦʞʝʥʦ 

ʚʳʩʦʢʦʝ ʦʢʥʦ ʩ ʫʞʝ ʦʧʠʩʘʥʥʳʤ ʘʨʭʠʚʦʣʴʪʦʤ. ʊʘʢʠʝ 

ʞʝ ʦʢʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʛʘʣʝʨʝʠ. ʇʦʜ 

ʩʠʣʴʥʦ ʚʳʩʪʫʧʘʶʱʠʤ ʢʘʨʥʠʟʦʤ ʩ ʟʫʙʯʠʢʘʤʠ ʧʨʦ-

ʭʦʜʠʪ ʧʦʣʦʩʘ ʥʘʢʣʘʜʥʦʡ ʢʘʨʣʠʢʦʚʦʡ ʘʨʢʘʜʳ. ɺ ʮʝʥ-

ʪʨʝ ʬʨʦʥʪʦʥʘ ʘʧʩʠʜʳ ï ʢʨʫʛʣʘʷ ʢʦʟʝʪʢʘ. ɹʘʨʘʙʘʥ 

ʩʨʝʜʦʢʨʝʩʪʴʷ ï ʚʦʩʴʤʠʛʨʘʥʥʳʡ ʩ ʥʝʨʘʚʥʳʤʠ ʛʨʘ-

ʥʷʤʠ. ɺ ʙʦʣʴʰʠʭ ʛʨʘʥʷʭ ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʦʡʥʳʝ 

ʦʢʥʘ, ʘ ʚ ʤʘʣʝʥʴʢʠʭ ï ʦʜʠʥʘʨʥʳʝ ʚʳʩʦʢʠʝ ʦʢʥʘ. 

ʆʬʦʨʤʣʝʥʠʝ ʦʢʦʥ ʘʥʘʣʦʛʠʯʥʦ ʛʘʣʝʨʝʝ ʠ ʘʧʩʠʜʝ. 

ʐʠʨʦʢʠʝ ʛʨʘʥʠ ʚʦʩʴʤʝʨʠʢʘ ʠʤʝʶʪ ʚʦʟʚʳʰʘʶʱʠ-

ʝʩʷ ʟʘʚʝʨʰʝʥʠʷ, ʢʘʢ ʧʦʨʪʘʣʳ ʛʘʣʝʨʝʠ. ʂʫʧʦʣ ʮʝʨʢʚʠ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʪʨʘʯʝʥ. ʂʦʣʦʢʦʣʴʥʷ ʬʣʘʥʢʠʨʦ-

ʚʘʥʘ ʜʚʫʤʷ ʥʝʚʳʩʦʢʠʤʠ ʧʨʠʜʝʣʘʤʠ. ʆʥʘ ʠʤʝʝʪ ʪʨʠ 

ʷʨʫʩʘ ʠ ʟʘʚʝʨʰʝʥʘ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʤ ʢʫʧʦʣʦʤ ʩ ʬʦ-

ʥʘʨʝʤ. ʅʠʞʥʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢ ʙ  r

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʧʦʩʪʘʤʝʥʪ, ʘ ʜʚʘ ʚʝʨʭʥʠʭ ï ʚʦʩʴʤʝ-

ʨʠʢʠ ʩ ʥʝʨʘʚʥʳʤʠ ʛʨʘʥʷʤʠ. ʋʟʢʠʝ ʛʨʘʥʠ ʚʦʩʴʤʝʨʠ-

ʢʦʚ ʜʝʢʦʨʠʨʦʚʘʥʳ ʧʣʦʩʢʠʤʠ ʥʠʰʘʤʠ, ʘ ʚ ʰʠʨʦʢʠʭ 

ʥʘʭʦʜʷʪʩʷ ʧʨʦʝʤʳ. ʌʦʨʤʘ ʠ ʜʝʢʦʨ ʵʪʠʭ ʧʨʦʝʤʦʚ 

ʘʥʘʣʦʛʠʯʥʳ ʦʢʥʘʤ ʛʘʣʝʨʝʠ. ʂʘʨʥʠʟʳ ʦʙʦʠʭ ʷʨʫʩʦʚ 

ʧʨʦʨʝʟʘʥʳ ʧʦʣʫʢʨʫʛʣʳʤʠ ʬʨʦʥʪʦʥʘʤʠ ʩ ʜʝʢʦʨʦʤ. 

ʎʝʨʢʦʚʴ ʧʦʩʪʨʦʝʥʘ ʠʟ ʢʠʨʧʠʯʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟ 

ʢʘʤʥʷ-ʧʣʠʪʥʷʢʘ ʠ ʦʰʪʫʢʘʪʫʨʝʥʘ. ɺʦʢʨʫʛ ʮʝʨʢʚʠ 

ʠʤʝʣʘʩʴ ʦʛʨʘʜʘ ʩ ʪʨʝʤʷ ʚʦʨʦʪʘʤʠ ï ʩ ʟʘʧʘʜʘ, ʩʝʚʝʨʘ 

ʠ ʶʛʘ (ʨʠʩ. 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʣʴʩʢʠʝ ʢʘʤʝʥʥʳʝ ʭʨʘʤʳ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʢʣʘʩʩʠʮʠʟʤʘ ʩ ʥʝʢʦʪʦ-

ʨʳʤʠ ʙʘʨʦʯʥʳʤʠ ʯʝʨʪʘʤʠ ʚ ʜʝʢʦʨʝ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʮʝʨʢʚʝʡ ʠʤʝʝʪ ʧʣʘʥʠʨʦʚʦʯʥʳʡ 

ʪʠʧ çʢʦʨʘʙʣʝʤè ʩ ʢʦʣʦʢʦʣʴʥʝʡ, ʪʨʘʧʝʟʥʦʡ ʠ ʦʩʥʦʚ-

ʥʳʤ ʦʙʲʝʤʦʤ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʧʨʠʩʪʨʦʡʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʜʝʣʦʚ ʩ ʩʝʚʝʨʘ ʠʣʠ 

ʶʛʘ ʟʜʘʥʠʷ.  
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ʇʈʀʅʎʀʇʓ ʆʇʈɽɼɽʃɽʅʀʗ ʆɹʒɽʄʓ ɿɸɻʆʊʆɺʂʀ ɼʈɽɺɽʉʀʅʓ ʅɸ 

ɸʈɽʅɼʆɺɸʅʅʆʄ ʃɽʉʅʆʄ ʋʏɸʉʊʂɽ 

 

ʌʨʘʥʢʝʥʰʪʝʡʥ ɸ.ʕ. 

ʙʘʢʘʣʘʚʨ, ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʬʘʢʫʣʴʪʝʪʘ ʃʊ ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ,  

ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ɻʀʃ ʊʚʝʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʈʦʩʣʝʩʠʥʬʦʨʛè 

 

THE PRINCIPLES OF DETERMINING THE VOLUME OF LOGGING IN A LEASED FOREST PLOT 
 

Frankenshteyn A.E. 

bachelor, student of the Faculty of Forestry, Forestry Technologies and Landscape Engineering of the  

Bauman Moscow State Technical University, head of the GIL department of the Tver branch of Federal 

state budgetary institution "Roslesinforg" 

 

ɸʥʥʦʪʘʮʠʷ 
ʆʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʯʘʩʪʴ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (ʘʨʝʥʜʦʚʘʥʥʳʡ ʣʝʩʥʦʡ 

ʫʯʘʩʪʦʢ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʣʝʩʥʠʯʝʩʪʚʦ, ʘ ʩʨʝʜʥʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʯʘʩʪʠ ʣʝʩʥʠʯʝʩʪʚʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʢʨʘʡʥʝ ʤʘʣʦ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʠʭ ʧʨʝʜʣʘʛʘʝʪ ʤʝʨʳ ʧʦ ʧʦʣʥʦʤʫ ʦʪʢʘʟʫ ʦʪ ʘʨʝʥʜʳ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ (ʧʝʨʝʭʦʜ ʢ ʘʨʝʥʜʝ ʣʝʩʥʠʯʝʩʪʚʘ 

ʮʝʣʠʢʦʤ).  

Abstract 
Definitions of the normal of logging for a part of the local forestry (leased forest plot) is currently not regu-

lated. The problem is that this indicator is determined by the forestry, and the average taxation indicators on the 

part of the forestry sector may differ significantly from those in the leased forest area. There are very few studies 

in this field. Most of them offer measures to completely abandon the lease of forest areas (the transition to lease 

forestry entirely. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ, ʣʝʩʥʦʡ ʫʯʘ-

ʩʪʦʢ, ʘʨʝʥʜʦʚʘʥʥʳʡ ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ, ʣʝʩʦʫʩʪʨʦʡʩʪʚʦ, ʣʝʩʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ.  

Keywords: Estimated cutting area, forest use, forestry regulations, forest plot, leased forest plot, forest man-

agement, forest planning. 

 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʣʝʩʥʦʤʫ ʢʦʜʝʢʩʫ ʦʙʲ-

ʝʢʪʦʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʣʝʩʥʦʡ ʫʯʘ-

ʩʪʦʢ, ʪʘʢ ʠ ʣʝʩʥʠʯʝʩʪʚʦ ʮʝʣʠʢʦʤ. ʃʝʩʥʦʡ ʫʯʘʩʪʦʢ 

ʧʝʨʝʜʘʥʥʳʡ ʚ ʘʨʝʥʜʫ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʮʝʣʳʤ ʣʝʩʥʠ-

ʯʝʩʪʚʦʤ, ʪʘʢ ʠ ʯʘʩʪʴʶ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ʉʦ-

ʚʨʝʤʝʥʥʦʝ ʣʝʩʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʠʟ-

ʤʝʥʠʣʦ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ 

ʧʦ ʟʘʛʦʪʦʚʢʝ ʜʨʝʚʝʩʠʥʳ, ʝʩʣʠ ʨʘʥʝʝ ʥʦʨʤʳ ʟʘʛʦ-

ʪʦʚʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʘʪʝʨʠʘʣʘʤʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ, 

ʧʦ ʭʦʟʷʡʩʪʚʘʤ, ʠ ʫʪʚʝʨʞʜʘʣʠʩʴ ʨʦʩʣʝʩʭʦʟʦʤ, ʪʦ ʪʝ-

ʧʝʨʴ ʨʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʦʤ ʟʘʛʦ-

ʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʩʧʝʣʳʭ, ʧʝʨʝʩʪʦʡʥʳʭ ʜʨʝʚʦ-

ʩʪʦʷʭ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʚ ʣʝʩʥʠʯʝ-

ʩʪʚʘʭ. ʆʥʘ ʠʩʯʠʩʣʷʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʣʝʩʥʠʯʝʩʪʚʘ ʧʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʣʝ-

ʩʦʫʩʪʨʦʡʩʪʚʘ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ.  

ʅʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ ʥʦʨʤʘ ʟʘʛʦ-

ʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʣʠʯʠʶ ʥʘ ʥʝʤ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʦʨʦʜʳ ʢ ʦʙʱʠʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʟʘʧʘʩʘʤ ʠʭ ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʠʯʝ-

ʩʪʚʫ. ʊʘʢ ʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʥʦʨʤ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʢʨʫʧʥʳʭ, ʘʨʝʥ-

ʜʦʚʘʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝ-

ʥʝʥʠʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʩʥʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ 

ʣʝʩʦʩʝʢ.  

ʀʟ ʯʝʛʦ ʚʳʪʝʢʘʝʪ ʧʨʦʙʣʝʤʘ: ʩʨʝʜʥʠʝ ʪʘʢʩʘʮʠ-

ʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ 

(ʯʘʩʪʴ ʣʝʩʥʠʯʝʩʪʚʘ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʚʝʣʠ-

ʯʠʥʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʩʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ, ʧʦ ʢʦʪʦʨʦʤʫ ʫʪʚʝʨʞʜʘʝʪʩʷ 

ʨʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ. ʏʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʧʨʠʥʮʠʧʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʩʪʠ ʣʝ-

ʩʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʚʝ-

ʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʨʘʩ-

ʯʝʪʘ ʥʦʨʤ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ 

ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ï ʇʨʠʢʘʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ191 ʦʪ 27.05.2011 

ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʣʝʩʦʩʝʢʠè. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ, ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʪʦʣʴʢʦ 

ʚʥʦʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ. 

ʇʨʠ ʵʪʦʤ ʚ ʜʘʥʥʦʤ ʧʦʨʷʜʢʝ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʣʝʩʦʩʝʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʨʘʩʯʝʪ-

ʥʦʡ ʣʝʩʦʩʝʢʠ ʧʦ ʩʦʩʪʦʷʥʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝ-

ʤʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ ʥʘ ʦʙʲʝʢʪʘʭ, 

ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʫʪʨʘʪʠʚʰʠʭ 

ʩʚʦʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʝ ʬʫʥʢʮʠʠ. 
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ʉʝʡʯʘʩ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʥʘ 

ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʝʞʝ-

ʛʦʜʥʘʷ ʥʦʨʤʘ ʠʟʲʷʪʠʷ ʜʨʝʚʝʩʠʥʳ. ɼʘʣʝʝ ʚʥʦʩʷʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ, ʫʪʚʝʨʞʜʝʥʥʫʶ ʚ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʝʛʣʘʤʝʥʪʝ ʣʝʩʥʠʯʝʩʪʚʘ. ʊʘʢʞʝ 

ʚ ʥʝʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʠʥʪʝʨʝʩ-

ʥʘʷ ʧʨʘʢʪʠʢʘ: ʧʦ ʠʪʦʛʘʤ ʟʘʚʝʨʰʝʥʠʷ ʣʝʩʦʫʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ, ʩ ʘʨʝʥʜʘʪʦʨʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪ ʧʦ ʪʘʢʩʘʮʠʠ 

ʣʝʩʘ. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤ 

ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʷʤʠ 2 ʠ 3 ʩʪ. 74.1 ʃʂ ʈʌ ʠ ʚʦʟ-

ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʨʝʰʝʥʠʶ ʩʫʜʘ. 

ʊʘʢ ʞʝ ʚ ʧʨʠʢʘʟʝ ʈʦʩʣʝʩʭʦʭʘ ˉ516 ʦʪ 

12.12.2011 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʡ 

ʠʥʩʪʨʫʢʮʠʠè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʦ 2018 ʛ. ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʪʘʢʩʘʮʠʠ ʣʝʩʘ, ʦʪʩʫʪʩʪʚʫʝʪ ʧʝ-

ʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʫʯʝʪʥʳʭ ʨʘʙʦʪ, ʯʪʦ 

ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʢʦʪʦʨʳʤ ʘʨʝʥʜʘʪʦʨʘʤ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʜʘʥʥʳʝ ʨʘʙʦʪʳ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʠʩʪʦʱʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ 

ʜʝʣʦʚʦʡ ʩʧʝʣʦʡ ʜʨʝʚʝʩʠʥʳ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʦʙʦʩʪʨʷʝʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʪʘʢʠʝ ʧʦʨʦʜʳ, ʢʘʢ ʝʨʥʠʢ. ʏʪʦ ʪʘʢʞʝ ʥʘʨʫʰʘʝʪ ʦʩ-

ʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴ-

ʥʦʩʪʠ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʨʦ-

ʠʟʚʝʜʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʤʘʛʠʩʪʨʩʢʦʡ ʜʠʩ-

ʩʝʨʪʘʮʠʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʨʦʙʣʝʤʳ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ, ʪʘʢʞʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʨʝʛʣʘʤʝʥʪʳ ʊʦʨʦʧʝʮʢʦʛʦ ʠ ɿʘʧʘʜʥʦʜʚʠʥʩʢʦʛʦ ʣʝʩ-

ʥʠʯʝʩʪʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʘʪʝʨʠʘʣʳ ʣʝʩʦʫʩʪʨʦʡ-

ʩʪʚʘ ʥʘ ʪʨʠ ʘʨʝʥʜʦʚʘʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʘ, ʨʘʟʣʠʯ-

ʥʳʭ ʧʦ ʧʣʦʱʘʜʠ. ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʣʝʩʥʠʯʝʩʪʚ ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʥʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʩʦ-

ʛʣʘʩʥʦ ʥʘʣʠʯʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ, ʠ ʨʘʩ-

ʯʝʪ ʥʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʘʨʝʥʜʦʚʘʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ 

ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʪʝ ʞʝ ʩʘʤʳʝ ʨʘʩʯʝʪʳ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʣʠʩʴ ʩʨʘʚʥʝʥʠʶ ʠ ʧʝʨʝ-

ʢʨʝʩʪʥʦʤʫ ʘʥʘʣʠʟʫ ʩ ʪʝʤ ʞʝ ʧʦʢʘʟʘʪʝʣʝʤ, ʫʪʚʝʨ-

ʞʜʝʥʥʳʤ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʝʛʣʘʤʝʥʪʝ. ʅʠ 

ʦʜʠʥ ʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʩʦʚʧʘʣ ʩ ʨʘʩ-

ʩʯʠʪʘʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ ï ʧʨʠʥʷʪʘʷ ʨʘʩʯʝʪʥʘʷ ʣʝʩʦ-

ʩʝʢʘ ʚ ʨʝʛʣʘʤʝʥʪʝ ʊʦʨʦʧʝʮʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʊʚʝʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʝʣʦʚʦʤʫ ʭʦʟʷʡʩʪʚʫ ʩʥʠʞʝʥʘ ʧʦ 

ʧʣʦʱʘʜʠ ʩ 965 ʛʘ ʜʦ 618 ʛʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʟʘ-

ʧʘʩʘʤ ʣʠʢʚʠʜʥʦʡ ʩ 228,4 ʪʳʩ. ʢʙʤ, ʜʦ 146,2 ʪʳʩ. 

ʢʙʤ. ʇʦʜʦʙʥʳʝ ʩʥʠʞʝʥʠʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʳʥʝʰʥʠʭ ʨʝʛʣʘʤʝʥʪʘʭ. 

ʇʨʠ ʪʦʤ, ʯʪʦ ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ ʚ ʮʝʣʦʤ ʥʦʨʤʘ ʧʦ 

ʭʚʦʡʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʟʘʥʠʞʝʥʘ, ʥʦʨʤʘ ʠʟʲʷʪʠʷ ʜʨʝ-

ʚʝʩʠʥʳ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ, ʧʨʠʥʷʪʘʷ 

ʥʘ 2-ʤ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʤ ʩʦʚʝʱʘʥʠʠ ʦʥʘ ʟʘʚʳ-

ʰʝʥʘ, ʘ ʧʦ ʣʠʩʪʚʝʥʥʦʤʫ ʟʘʥʠʞʝʥʘ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʣʝʩʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚʳʷʚʠʣʩʷ ʬʘʢʪ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʦʰʠʙʦʢ ʧʨʠ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʠ. ʅʘʧʨʠʤʝʨ ʫʢʘ-

ʟʘʥʥʘʷ ʧʣʦʱʘʜʴ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʣʦʱʘʜʠ ʩʦ-

ʛʣʘʩʥʦ ɻʃʈ ʠ ʧʨʝʜʳʜʫʱʝʤʫ ʣʝʩʦʫʩʪʨʦʡʩʪʚʫ, ʠʣʠ 

ʦʧʝʯʘʪʢʠ ʚ ʥʘʧʠʩʘʥʠʠ ʥʘʟʚʘʥʠʡ ʣʝʩʥʠʯʝʩʪʚ, ʥʦʤʝ-

ʨʦʚ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ. ʉ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʘʢʠʝ ʜʦʛʦʚʦʨʘ ʤʦʛʫʪ ʫʪʨʘʪʠʪʴ ʩʚʦʶ ʩʠʣʫ. ʊʘʢ ʞʝ 

ʫʩʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʨʤʘ, ʫʢʘʟʘʥʥʘʷ ʚ ʜʦʛʦʚʦʨʘʭ 

ʘʨʝʥʜʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʝʞʝʛʦʜʥʦʡ ʥʦʨʤʝ ʠʟʲ-

ʷʪʠʷ ʜʨʝʚʝʩʠʥʳ, ʧʨʠʥʷʪʦʡ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʝ-

ʛʣʘʤʝʥʪʝ, ʥʠ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʦ-

ʨʷʜʢʝ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ.  

ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʧʦ ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ.  

ʀʩʭʦʜʷ ʠʟ ʠʟʫʯʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʅʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ 
ʧʦ ʩʦʩʪʦʷʥʠʶ ʚ ʧʦʨʷʜʦʢ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʣʝ-

ʩʦʩʝʢʠ.  

2. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʃʝʩʥʦʡ 

ʢʦʜʝʢʩ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʧʦʨʷʜʦʢ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩ-

ʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ. ʀ ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ 

ʥʝ ʦʪ ʥʘʣʠʯʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʚ ʮʝʣʦʤ 

ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ ʠʣʠ ʣʝʩʦʧʘʨʢʫ, ʘ ʧʦ ʘʨʝʥʜʦʚʘʥʥʦʤʫ 

ʣʝʩʥʦʤʫ ʫʯʘʩʪʢʫ ʠʣʠ ʫʯʘʩʪʢʦʚʦʤʫ ʣʝʩʥʠʯʝʩʪʚʫ 

(ʦʙʲʝʢʪʫ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ).  

3. ɺ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʝʛʣʘʤʝʥʪʝ ʦʙʱʫʶ 
ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʢʘʢ ʩʫʤʤʫ ʨʘʩ-

ʩʯʠʪʘʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʣʝʩʦʩʝʢ ʥʘ ʚʩʝ ʦʙʲʝʢʪʳ ʨʘʙʦʪ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ.  

4. ʇʨʠʥʠʤʘʪʴ ʚ ʧʨʦʝʢʪʝ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʨʘʩ-
ʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʧʦ ʬʦʨʤʫʣʘʤ ʙʝʟ 

ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʚʦʚ.  

5. ɺʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʪʠʧʦʚʦʡ ʜʦʛʦʚʦʨ 

ʘʨʝʥʜʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ 

ʚʥʝʩʝʥʠʷ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝ ʥʘ 

ʜʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʠʣʠ ʚʚʝʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʚ ʯʘʩʪʠ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʚʦʚ 

ʚ ʯʘʩʪʠ ʩʨʝʜʥʠʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʣʠ-

ʯʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʠ ʥʦʨʤʳ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʣʝʩʦʚ, ʧʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʨʝʥʜʦʚʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ.  

6. ɺʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʪʠʧʦʚʫʶ ʬʦʨʤʫ ʣʝʩʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. ʋʢʘʟʳʚʘʪʴ ʨʘʩʯʝʪʥʳʝ 

ʣʝʩʦʩʝʢʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʘʨʝʥʜʦʚʘʥʥʳʤ ʣʝʩ-

ʥʳʤ ʫʯʘʩʪʢʘʤ, ʚʦ ʚʪʦʨʫʶ ʥʘ ʪʝʨʨʠʪʦʨʠʶ, ʥʝ ʧʝʨʝ-

ʜʘʥʥʫʶ ʚ ʘʨʝʥʜʫ. ʀ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ ʧʦ ʣʝʩʥʠ-

ʯʝʩʪʚʫ ʚ ʮʝʣʦʤ.  

7. ʉʦʟʜʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪ, ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʶʱʠʡ ʧʨʦʮʝʜʫʨʫ ʫʪʚʝʨʞʜʝʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʣʝʩʦʩʝʢʠ ʠ ʚʢʣʶʯʠʪʴ ʚ ʥʝʛʦ ʢʨʠʪʝʨʠʠ ʦʪʢʣʦʥʝʥʠʷ 

ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ ʧʨʠʥʠʤʘʝʤʦʡ ʦʪ ʨʘʩʩʯʠʪʘʥʥʦʡ 

ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʃʂ ʈʌ ʦ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʩʪʠ ʚʝʜʝʥʠʷ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʘʯʠ-

ʥʘʷ ʩ ʣʝʩʥʦʛʦ ʢʦʜʝʢʩʘ, ʟʘʢʘʥʯʠʚʘʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʪʠʧʦʚʦʡ ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʥʝʦʙʭʦʜʠ-
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ʤʳʭ ʢʦʨʨʝʢʪʠʚʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʠʩʪʦʱʝʥʠʶ ʩʫʱʝ-

ʩʪʚʫʶʱʝʛʦ ʟʘʧʘʩʘ ʧʣʦʱʘʜʠ ʩʧʝʣʦʡ ʜʨʝʚʝʩʠʥʳ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʤʦʣʦʜʥʷʢʦʚ. 
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Abstract 

The article analyzes the effectiveness of various management styles in health care and also shows the ad-

vantages and disadvantages of each of them. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʨʠʪʘʨʥʳʡ, ʜʝʤʦʢʨʘʪʠʯʥʳʡ, ʣʠʙʝʨʘʣʴʥʳʡ, ʜʠʥʘʤʠʯʥʳʡ. 

Keywords: management style, authoritarian style, democratic style, liberal style, dynamic style. 

 

The problems of today require the use of effective 

leadership styles that contribute to solving various 

problems, create a comfortable psychological microcli-

mate in the organization, motivate each employee to 

perform various tasks. The success of any organization 

depends entirely on the professional training of the 

leader, his ability to apply managerial functions and en-

courage the workers to receive an effective result of 

their work. The management system of the organization 

determines the nature of its formation and develop-

ment. Whichever leader chooses the organization's de-

velopment strategy, his style, motivation and nature of 

work depend on many principles. Effective leadership 

is aimed at achieving the set goals and objectives. The 

component of management style consists of both social 

and economic character of the manager's influence on 

the organization's activities. 

The style of management is a category that reveals 

the unity of the psychological and intellectual self-man-

agement of a leader's personality. An important element 

in the management style of the leader is the direct in-

fluence on the subordinates. The style of management 

is based on personal qualities and can be adjusted for 

different situations by the most manager. Management 

of the medical institution is influenced by style features 

of the organizational behavior of the leader and his sub-

ordinates. Managers in a medical institution are sub-

jects of their managerial and clinical activities, con-

stantly in a situation of need to make productive mana-

gerial decisions. The style of making managerial 

decisions is significantly influenced by the individual 

characteristics of the manager and the specialty of the 

profession of the medical worker. there is no concept of 

an optimal management style for all cases of life. 

The most common are the following four manage-

ment styles: authoritarian; liberal; democratic; dy-

namic. 

Authoritarian management style is dictatorial. He 

is conditioned by the fact that the leader behaves rigidly 

and focuses exclusively on personal knowledge and in-

terests. It takes clear positions and uses administrative 

methods of influence on subordinates, through coercion 

or reward. The initiative of subordinates is not ap-

proved and not stimulated, even in some cases it is for-

bidden. Only the head has the exclusive right to new 

ideas. The manager who adheres to the autocratic style 

of management sharply and rectilinearly expresses, 

with suspicion the subordinates, painfully reacts to any 

- critics. 

This style of leadership should be used at the be-

ginning of the process of forming an organization, 

while employees are not able to independently choose 

the goals and ways to achieve them. 

Advantages of authoritarian style: 

- clear instructions; 

- Fast deadlines for accomplishing the tasks; 

- does not require significant economic costs; 

- quickly reacts to changes in external conditions; 

- creates the impression of unity of management 

actions to achieve the goal. 

The main shortcomings of authoritarian style: 

- deprives workers of initiative, creative inspira-

tion; 

- leads to staff turnover; 
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- Insufficient motivation of employees to work; 

- there is no work on creating a favorable climate 

in the team; 

- lack of employee satisfaction with their labor; 

- the full dependence of subordinates on the leader. 

The democratic (collegiate style).  

At its core is the most productive. A leader who 

adheres to this style actively involves subordinates in 

the process of making managerial decisions and man-

aging the organization, thereby ensuring the probability 

of obtaining the right decisions. 

The manager, a democrat, independently takes 

management decisions, but before consulting them he 

consults with his subordinates and makes certain ad-

justments. 

Democratic management style is suitable only for 

those leaders who understand the psychology of subor-

dinates and understand the social and psychological 

characteristics of the team. This style of management 

encourages employees to creative activity, creates a 

positive working microclimate in the team, generates 

mutual trust and cooperation. 

Advantages of a democratic management style: 

- psychological motivation to work; 

- creation of favorable conditions for labor; 

- creating conditions for career growth; 

- promotes the emergence of competition in the 

team, encourages employees to work better; 

- allows you to quickly navigate in unforeseen sit-

uations and make an effective management decision. 

Disadvantages of democratic style: 

- requires increased control by the head; 

- To create a positive psychological microclimate 

in the team requires the involvement of highly qualified 

personnel. 

- The democratic style of leadership is ineffective 

in cases when there is insufficient qualification and low 

activity of employees. This style of management leads 

to a decrease in the effectiveness of control by the man-

ager, can significantly reduce the number of false man-

agement decisions, but requires more time to develop 

and make management decisions.  

The leader-democrat needs to create certain con-

ditions for free choice and solving problems by his sub-

ordinates, be able to use various methods of control 

over the implementation of managerial decisions and 

carry out their correction. 

By introduction of modern innovative technolo-

gies and growth of scientific and technical progress has 

led to the spread of liberal management style. This is 

due to the fact that highly qualified specialists do not 

consider it necessary to obey the leader. 

The liberal style of management is characterized 

by the fact that the manager formulates the problem be-

fore his subordinates, creates for them the appropriate 

conditions and limits for solving this problem. Leader - 

a liberal performs the function of a consultant, an ex-

pert, only estimates the results. A manager who adheres 

to this leadership style is cautious, almost never inter-

feres in the affairs of subordinates. This style of leader-

ship is suitable only for those leaders who perfectly 

master the principles of delegation of authority, are able 

to set tasks and determine certain areas of activity, to 

contact the informal leader, 

The advantages of a liberal management style: 

- realization of the creative potential of subordi-

nates; 

- stimulation of workers' initiative. 

- Comprehensive informing of subordinates about 

the situation in the organization, 

- getting pleasure from their work; 

- the growth of positive psychological climate in 

the team. 

Disadvantages of liberal style: 

- does not contribute to improving the efficiency 

of the organization as a whole; 

- Encourages the creation of informal leadership in 

the team; 

- the emergence of ambitions, the struggle for their 

advantage. 

 On the based of the multifactority choice of the of 

management style, the selection of its optimal option 

falls on the shoulders of every manager of all levels of 

the hierarchy. To solve this problem, the manager must 

have a basic education in the field of the fundamentals 

of management psychology. Such knowledge is the key 

to a successful choice of management style for the cur-

rent situation, flexibility and style change when obtain-

ing change markers, work with personnel in the current 

situation. 
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ʨʘʩʪʝ ʦʪ 4 ʜʦ 7 ʣʝʪ. ʇʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʣʘʟʝʨʥʦʡ ʜʦʧʧʣʝʨʦʚʩʢʦʡ ʬʣʦʫʤʝʪʨʠʠ (ʃɼʌ) ʠ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦ-

ʛʨʘʬʠʠ. ɺ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʮʘ ʚ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 7 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨ-

ʥʳʭ ʩʠʩʪʝʤ ʠ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʩʝʨʜʮʘ. ɺ ʩʦʩʪʦʷʥʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʝ ʨʝʘʢʮʠʠ ʥʘ ʫʤʝʨʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 

7 ʣʝʪ ʠʤʝʥʥʦ 6-ʣʝʪʥʠʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʧʝʨʝʣʦʤʥʳʤ ʚ ʧʣʘʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʮʘ 

ʠ ʩʦʩʫʜʦʚ. 

Abstract 

Features of heart rate variability and skin microcirculation were studied in 70 children aged 4 to 7 years. 

Methods of laser Doppler flowmetry (LDF) and cardiointervalography were used. In the regulation of the heart in 

the period from 4 to 7 years there is an increase in the level of activity of regulatory systems and an increase in the 

index of centralization of heart rate control. In the state of microcirculation there is a decrease in its intensity and 

a change in the reaction to a moderate load. In the period from 4 to 7 years it is 6-year-old is a turning point in 

terms of the formation of mechanisms of regulation of the heart and blood vessels.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ 4-7 ʣʝʪ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ. 

Keywords: children 4-7 years old, heart rate variability, blood microcirculation. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʘʢʪʫʘʣʴʥʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʟʫʯʝʥʠʝ ʝʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʝʨ-

ʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ ʚ 

ʪʢʘʥʷʭ [1,2,6,9]. ʉʦʚʨʝʤʝʥʥʳʤʠ ʥʝʠʥʚʘʟʠʚʥʳʤʠ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨ-

ʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ) [8] ʠ ʣʘʟʝʨʥʘʷ ʜʦʧʧʣʝʨʦʚʩʢʘʷ 

ʬʣʦʫʤʝʪʨʠʷ (ʃɼʌ) [6,7]. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠ-

ʩʪʝʤʘ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟʫʯʘʝʪʩʷ ʘʚʪʦ-

ʨʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ [2-4]. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚʳʷʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʠ ʢʦʞʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʫ ʜʝ-

ʪʝʡ 4 - 7 ʣʝʪ ʧʝʨʠʦʜʘ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʛʦ ʜʣʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʝʨʜʮʘ ʠ ʩʦ-

ʩʫʜʦʚ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʨʦʚʝʜʝʥʦ ʫ 70 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 7 ʣʝʪ: 11 ʜʝʪʝʡ 4 ʣʝʪ, 22 ï 5 ʣʝʪ, 19 

ï 6 ʣʝʪ, 18 ʜʝʪʝʡ - 7 ʣʝʪ. ʉʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʮʠʠ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʤʝʪʦʜʦʤ ʃɼʌ ʚ ʢʦʞʝ ʜʠ-

ʩʪʘʣʴʥʦʡ ʬʘʣʘʥʛʠ 4-ʛʦ ʧʘʣʴʮʘ ʢʠʩʪʠ ʜʝʪʝʡ ʩ ʧʦʤʦ-

ʱʴʶ ʘʧʧʘʨʘʪʘ çʃʘʢʢ-01è (ʅʇʆ çʃʘʟʤʘè, ʄʦʩʢʚʘ) 

ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ [7]. ɸʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ (ʇʄ) - 

ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʝʨʬʫʟʠʠ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʪʢʘʥʠ 

ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦ-

ʥʝʥʠʝ (ʉʂʆ) - ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʨʦʚʦ-

ʪʦʢʘ, ʚ ʫʩʣʦʚʥʳʭ ʧʝʨʬʫʟʠʦʥʥʳʭ ʝʜʠʥʠʮʘʭ (ʧʬ. ʝʜ.). 

ʇʨʠ ʘʥʘʣʠʟʝ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ 

(ɸʏʉ) ʚʳʯʠʩʣʷʣʘʩʴ ʘʤʧʣʠʪʫʜʘ (ɸ, ʚ ʧʬ. ʝʜ.) ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʢʦʣʝʙʘʥʠʡ ʢʨʦʚʦ-

ʪʦʢʘ ʠ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʤʦʱʥʦʩʪʴ ʚʩʝʛʦ ʩʧʝʢ-

ʪʨʘ ʢʦʣʝʙʘʥʠʡ (ʚ %). ɺʳʜʝʣʷʶʪ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪ-

ʥʳʝ ʢʦʣʝʙʘʥʠʷ (VLF), ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; ʥʠʟʢʦʯʘ-

ʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ (LF), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʡʨʦʛʝʥ-

ʥʦʡ ʠ ʤʠʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʘʤʠʭ ʩʦʩʫʜʦʚ - ʚʘ-

ʟʦʤʦʮʠʷʤʠ; ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ (HF), ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʜʘʚʣʝʥʠʷ ʚ ʚʝʥʦʟʥʦʤ ʦʪʜʝʣʝ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ ʧʨʠ 

ʜʳʭʘʥʠʠ; ʧʫʣʴʩʦʚʳʝ ʢʦʣʝʙʘʥʠʷ (CF), ʩʠʥʭʨʦʥʠʟʠ-

ʨʦʚʘʥʥʳʝ ʩ ʩʝʨʜʝʯʥʳʤ ʨʠʪʤʦʤ. VLF ʠ LF-

ʢʦʣʝʙʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʘʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦ-

ʜʫʣʷʮʠʠ ʢʨʦʚʦʪʦʢʘ, HF ʠ CF ï ʧʘʩʩʠʚʥʳʝ. ʉʦʦʪʥʦ-

ʰʝʥʠʝ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʤʦʜʫʣʷʮʠʡ ʢʦʞʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʠʥʜʝʢʩ ʬʣʘʢʩʤʦʮʠʡ 

(ʀʌʄ).  

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨ-

ʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʢʘʨʜʠʦʠʥ-

ʪʝʨʚʘʣʦʛʨʘʬʠʠ ʧʦ ʈ.ʄ.ɹʘʝʚʩʢʦʤʫ ʥʘ ʘʧʧʘʨʘʪʝ çɺʘ-

ʨʠʢʘʨʜè (çʈʘʤʝʥʘè, ʈʷʟʘʥʴ) [8]. ʈʘʩʩʯʠʪʳʚʘʣʠʩʴ ʯʘ-

ʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ), ʠʥʜʝʢʩ 

ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ (ʩʪʨʝʩʩ-ʠʥʜʝʢʩ, 

SI), ʠʥʜʝʢʩ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (IC). ɺʢʣʘʜ ʦʪʜʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ (ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ - HF, 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ - LF ʠ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

- VLF) ʚ ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨ-

ʥʳʭ ʩʠʩʪʝʤ (ʊʈ) ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʤʦʱʥʦʩʪʠ ʠʭ ʩʧʝʢ-

ʪʨʘ, ʚ %. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ 

(ʩʠʜʷ) ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʫʤʝʨʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 
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ʥʘʛʨʫʟʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʜʝʪʠ ʚʳʧʦʣʥʷʣʠ 20 

ʧʨʠʩʝʜʘʥʠʡ ʚ ʙʳʩʪʨʦʤ ʪʝʤʧʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ ʫ ʜʝʪʝʡ 4-7 ʣʝʪ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʏʉʉ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ 4-ʣʝʪʥʠʭ: 

106 Ñ 3, ʩʘʤʳʝ ʥʠʟʢʠʝ - ʫ ʜʝʪʝʡ 6 ʠ 7 ʣʝʪ: 98 Ñ 2 ʚ 

ʤʠʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʥʳʤ ʪʝʥʜʝʥʮʠʷʤ 

ʨʘʟʚʠʪʠʷ [9]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ.  

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʫ ʜʝʪʝʡ 4-

7 ʣʝʪ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 
TP,ʤʩ2 ʭ 1000 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʣʝʙʘʥʠʡ, % 

HF LF VLF  

4 1,77Ñ0,54 48,5Ñ4,4 31,9Ñ3,3 19,6Ñ3,6 

5 1,91Ñ0,4 41,4Ñ2,8 37,7Ñ2,3 20,8Ñ2,1 

6 4,16Ñ2,07 45,5Ñ3,2 37,1Ñ2,4 17,4Ñ1,8 

7 4,37Ñ1,94 39,5Ñ4,1 41,7Ñ2,5 18,8Ñ2,4 

 

ʉ ʚʦʟʨʘʩʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʩʫʤʤʘʨ-

ʥʦʛʦ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ (ʊʈ), 

ʚʣʠʷʶʱʠʭ ʥʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʧʨʠʨʦʩʪ ʢʦʪʦʨʦʛʦ ʚ 2,2 ʨʘʟʘ ʦʪʤʝ-

ʯʘʝʪʩʷ ʦʪ 5 ʢ 6 ʛʦʜʘʤ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʞʝ ʫ 5-ʣʝʪʥʠʭ ʤʦʱʥʦ-

ʩʪʠ ʚʘʟʦʤʦʪʦʨʥʳʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʦʣʥ (LF) ʠ ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʧʝʢʪʨʘ, ʯʪʦ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʨʝʛʫ-

ʣʷʮʠʠ. ʄʦʱʥʦʩʪʴ ʚʢʣʘʜʘ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʫʨʘ (HF) ʦʪ 4 ʢ 7 ʛʦʜʘʤ ʧʨʦʷʚʣʷʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ, ʥʦ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʩ ʥʝ-

ʢʦʪʦʨʳʤ ʧʦʜʲʝʤʦʤ ʫ ʜʝʪʝʡ 6 ʣʝʪ. ɺʣʠʷʥʠʝ ʛʫʤʦ-

ʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʝʛʫʣʷʮʠʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʤʝʥʷʝʪʩʷ ʦʪ 4 ʢ 7 ʛʦʜʘʤ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʚ 6-7 ʣʝʪ. 

ʉʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ ʨʝ-

ʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʣʠ ʩʪʨʝʩʩ-ʠʥʜʝʢʩ (SI), ʫ ʜʝʪʝʡ 

4-7 ʣʝʪ ʧʨʝʚʳʰʘʝʪ ʜʝʬʠʥʠʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ. ʋ ʜʝʪʝʡ 6 ʣʝʪ ʚʝʣʠʯʠʥʘ SI ʥʘʠʤʝʥʴʰʘʷ 

ʩʨʝʜʠ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ: 265,3Ñ38,8, ʫ ʜʝʪʝʡ 5 

ʣʝʪ ï ʥʘʠʙʦʣʴʰʘʷ: 465,4Ñ114,3 ʫʩʣ.ʝʜ. ʋ ʜʝʪʝʡ 7 ʣʝʪ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 357,7Ñ87,6. ʋ ʚʟʨʦʩʣʳʭ 

ʚʝʣʠʯʠʥʘ SI ʚ ʧʦʢʦʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 80-150 

ʫʩʣ.ʝʜ., ʘ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ [5]. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ SI ʫ 

ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʟʨʝʣʦʩʪʠ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ.  

ʇʦʢʘʟʘʪʝʣʴ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ 

ʩʝʨʜʮʘ - ʠʥʜʝʢʩ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (IC), ʫ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ ʜʝʪʝʡ ʚ 2-3 ʨʘʟʘ ʥʠʞʝ ʜʝʬʠʥʠʪʠʚʥʳʭ ʚʝʣʠʯʠʥ. 

ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʪʨʝʟʢʝ ʦʥʪʦʛʝʥʝʟʘ IC ʜʦʩʪʦ-

ʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 1,25Ñ0,22 ʚ 4 ʛʦʜʘ ʜʦ 

2,28Ñ0,57 ʫʩʣ. ʝʜ. ʚ 7 ʣʝʪ. ʉʢʘʯʢʦʦʙʨʘʟʥʳʡ ʧʨʠʨʦʩʪ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʦʪ 6 (1,43Ñ0,22 ʫʩʣ. ʝʜ.) ʜʦ 7 

ʣʝʪ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʝʥʠʝ ʚʦʟʨʘʩʪʘ 6 ʣʝʪ ʢʘʢ 

ʚʘʞʥʝʡʰʝʛʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷ-

ʮʠʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ. 

ʀʟʤʝʥʝʥʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʃɼʌ-

ʛʨʘʤʤ ʫ ʜʝʪʝʡ 4-7 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʉʥʠʞʝʥʠʝ ʇʄ ʥʘ 23-37% ʠ ʉʂʆ ʥʘ 17-21% ʫ 

ʜʝʪʝʡ ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʦʥʪʦʛʝʥʝʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʞʥʦʡ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʮʠʠ. ɼʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʝ-

ʨʠʦʜ ʦʪ 5 ʜʦ 6 ʣʝʪ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝ-

ʥʠʝʤ ʚʣʠʷʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʘʚʪʦʥʦʤʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʦʩʫʜʳ ʠ ʨʦʩʪʦʤ ʩʦʩʫʜʠʩʪʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʂʘʢ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʰʝ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʝʛʠ-

ʩʪʨʠʨʫʝʪʩʷ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ.  

ɺ ɸʏʉ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʨʝʦʙʣʘʜʘʶʪ 

ʘʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟ-

ʢʦʯʘʩʪʦʪʥʳʤʠ VLF- ʠ LF-ʢʦʣʝʙʘʥʠʷʤʠ. ʀʭ ʩʦʚʦ-

ʢʫʧʥʳʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ʢʦʣʝʙʘ-

ʥʠʡ ʜʦʭʦʜʠʪ ʜʦ 86-89%. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʥʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ ʚʩʝʭ ʪʠʧʦʚ ʢʦʣʝʙʘʥʠʡ, ʦʩʦ-

ʙʝʥʥʦ ʦʪ 5 ʢ 6 ʛʦʜʘʤ. ɺʢʣʘʜ ʚʘʟʦʤʦʪʦʨʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ (LF), ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʦʩʪʦʤ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʦʩʫʜʳ, ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʚʦʟʨʘʩʪʘʝʪ ʩ 40 ʜʦ 45%. 
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ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʃɼʌ-ʛʨʘʤʤʳ ʚ ʢʦʞʝ ʧʘʣʴʮʘ ʢʠʩʪʠ ʫ ʜʝʪʝʡ 4-7 ʣʝʪ (M Ñ m) 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫ-

ʣʷʮʠʠ 

ɺʦʟʨʘʩʪ, ʣʝʪ 

4 5 6 7 

 

ʇʄ, ʧʬ. ʝʜ. 

 

34,3Ñ2,1 

 

35,0Ñ1,3 

 

26,3Ñ2,1*  

 

21,7Ñ2,4**  

 

ʉʂʆ, ʧʬ. ʝʜ. 

 

2,3Ñ0,2 

 

2,0Ñ0,1 

 

1,9Ñ0,2 

 

1,8Ñ0,1* 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʞʥʦʛʦ ʢʨʦʚʦʪʦʢʘ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʥ
ʳ
ʡ
 
ʜ
ʠ
ʘ
ʧ
ʘ
ʟ
ʦ
ʥ

 VLF 

ɸ, 

ʧʬ. ʝʜ. 
3,5Ñ0,4 3,3Ñ0,4 2,7Ñ0,2 3,0Ñ0,2 

ɺʢʣʘʜ, % 47,1 48,4 41,9 49,3 

LF 

ɸ, 

ʧʬ. ʝʜ. 
3,2Ñ0,4 3,0Ñ0,3 2,8Ñ0,2 2,7Ñ0,3 

ɺʢʣʘʜ, % 39,2 40,0 45,0 40,0 

HF 

ɸ, 

ʧʬ. ʝʜ. 
1,8Ñ0,3 1,5Ñ0,1 1,4Ñ0,1 1,3Ñ0,1 

ɺʢʣʘʜ, % 12,4 10,0 11,3 9,3 

CF 

ɸ, 

ʧʬ. ʝʜ. 
0,58Ñ0,1 0,61Ñ0,1 0,60Ñ0,1 0,5Ñ0,05 

ɺʢʣʘʜ, % 1,3 1,6 2,0 1,4 

 

ʀʌʄ, ʫʩʣ.ʝʜ. 

 

1,39Ñ0,1 

 

1,39Ñ0,1 

 

1,44Ñ0,1 

 

1,39Ñ0,1 

 

 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ 4 ʣʝʪ (* ʨÒ0,05; ** ʨÒ0,005). 

 

ɺ ʦʪʚʝʪ ʥʘ ʫʤʝʨʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʚ 

ʚʠʜʝ 20 ʧʨʠʩʝʜʘʥʠʡ ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʢʦʞʝ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʞʘʝʪʩʷ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʨʦʚʠ ʚ ʧʦʣʴʟʫ ʨʘʙʦʪʘʶʱʠʭ ʤʳʰʮ. 

ʌʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʜʝʪʴʤʠ, ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʜʠʣʘ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ 6- ʠ 7-ʣʝʪʥʠʭ ʠʩʧʳʪʫ-

ʝʤʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4-5-ʣʝʪʥʠʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʢʘ-

ʟʘʪʝʣʴʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘ-

ʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ (ɸʏʉ) ʃɼʌ-ʛʨʘʤʤ (ʨʠʩ. 1).

 

 
ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʃɼʌ-ʛʨʘʤʤʳ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʫ ʜʝʪʝʡ 4-7 ʣʝʪ, ʚ % ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ. 
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ʋ ʜʝʪʝʡ 4 ʠ 5 ʣʝʪ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʘʤʧʣʠ-

ʪʫʜʳ ʢʘʢ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ VLF- ʠ LF-ʢʦʣʝʙʘʥʠʡ, ʪʘʢ 

ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ HF-ʢʦʣʝʙʘʥʠʡ. ʀʌʄ, ʦʪʨʘʞʘʶ-

ʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʫ ʜʝʪʝʡ 4-5 ʣʝʪ 

ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 8-19,6%. ʇʦʜʦʙʥʘʷ 

ʜʠʥʘʤʠʢʘ ɸʏʉ ʃɼʌ-ʛʨʘʤʤ ʚʳʜʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʨʝ-

ʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʫ ʜʝʪʝʡ 4 ʠ 5 ʣʝʪ.  

ʀʥʘʷ ʢʘʨʪʠʥʘ ɸʏʉ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʪʝʡ 6 ʠ 7 

ʣʝʪ. ʋ 6-ʣʝʪʥʠʭ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʫʤʝʥʴʰʘʶʪʩʷ ʘʤ-

ʧʣʠʪʫʜʳ ʚʩʝʭ ʪʠʧʦʚ ʢʦʣʝʙʘʥʠʡ: ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

VLF- ʠ LF- ʥʘ 28,2 ʠ 22,9%, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ HF- 

ʠ CF- ʥʘ 18,7 ʠ 20,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʌʄ ʧʦʩʣʝ 

ʥʘʛʨʫʟʢʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʥʘ 8,2%. ɺ ʚʦʟʨʘʩʪʝ 7 

ʣʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ɸʏʉ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ 

ʩʦʚʧʘʜʘʝʪ ʩ ʪʘʢʦʚʦʡ ʫ 6-ʣʝʪʥʠʭ, ʥʦ ʨʘʟʤʘʭ ʩʜʚʠʛʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʠʩʪʝʤʘ ʤʠʢ-

ʨʦʮʠʨʢʫʣʷʮʠʠ ʫ ʜʝʪʝʡ ʢ 7 ʛʦʜʘʤ ʚʳʭʦʜʠʪ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʠ ʫʤʝʨʝʥʥʘʷ ʬʠʟʠʯʝ-

ʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʞʥʦʤ ʢʨʦʚʦʪʦʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʜʝʪʝʡ ʥʘ ʵʪʘʧʝ ʦʪ 4 ʜʦ 7 ʣʝʪ 

ʠʤʝʥʥʦ 6-ʣʝʪʥʠʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʧʝʨʝʣʦʤʥʳʤ ʚ 

ʧʣʘʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʮʘ 

ʠ ʩʦʩʫʜʦʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠ-

ʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʞʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʚʘʨʠ-

ʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʢʘʢ ʚ ʧʦʢʦʝ, ʪʘʢ ʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʙʳ.  
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ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʫ 

ʚʠʥʠʢʥʝʥʥʽ ʛʥʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ I-II ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ ʫ 56 ʭʚʦʨʠʭ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʫ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʣʽ ʟʤʽʥ ʘʥʪʠʨʘʜʠʢʘʣʴ-

ʥʦʛʦ ʟʘʭʠʩʪʫ ʫ ʚʠʥʠʢʥʝʥʥʽ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʪʢʘʥʠʥʘʭ. 

Abstract 

The results of the comparative study and the importance of free radical oxidation in causing purulent process 

in 56 patients with chronic generalized periodontitis I-II severity degree are presented. The aim - to study the 

characteristics of lipid peroxidation and antioxidant system in patients with generalized periodontitis, to establish 

the role of antiradical protection changes in suppurative inflammation in periodontal tissues. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. 

Keywords: generalized periodontitis, lipid peroxidation. 
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ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʤʝʜʠʮʠʥʠ ʚ 

ʩʚʽʪʽ ʻ ʙʝʟʟʘʧʝʨʝʯʥʠʤ, ʦʜʥʘʢ, ʟʘʣʠʰʘʶʪʴʩʷ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷ ʷʢʽ, ʥʝ ʚʜʘʻʪʴʩʷ, ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʠʩʷ-

ʪʠʣʽʪʴ, ʦʩʪʘʪʦʯʥʦ ʧʦʜʦʣʘʪʠ ʽ ʦʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʥʦʟʦ-

ʣʦʛʽʯʥʠʭ ʦʜʠʥʠʮʴ ʻ ʧʘʨʦʜʦʥʪʠʪ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʚʠʚ-

ʯʝʥʥʶ ʧʨʦʮʝʩʽʚ ʧʝʨʠʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

(ʇʆʃ) ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽʡ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ (ɸʉɿ) ʫ 

ʧʘʪʦʛʝʥʝʟʽ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ. 

ɺʽʜʦʤʦ, ʱʦ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶ-

ʯʦʚʠʭ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɸʢ-

ʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥ, ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ, ʛʽʜʨʦʢʩʠʣʨʘʜʠʢʘʣ, ʛʽʧʦʭʣʦʨʥʘ ʢʠʩʣʦʪʘ) 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʦʨʛʘʥʽʟʤʦʤ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʧʦʩʪʽʡʥʦ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ. 

ʅʘʜʣʠʰʦʢ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʩʧʨʠʯʠʥʷʻ 

ʫʰʢʦʜʞʫʚʘʣʴʥʫ ʜʽʶ ʥʘ ʩʪʨʫʢʪʫʨʠ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ. 

ɼʽʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʠʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʥʘ ʬʦʩ-

ʬʦʣʽʧʽʜʠ ʤʝʤʙʨʘʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ, ʫʪʚʦʨʝʥʥʷ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʚʝʜʝ ʜʦ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ʤʝʤʙʨʘʥ, ʟʤʽʥʽ ʾʾ ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ 

ʽʦʥʽʚ Na, Ca. ɯʥʘʢʪʽʚʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʣʷ ʽʦʥʘ ʬʝʨ-

ʤʝʥʪʽʚ Ca2+ - ɸʊʌʘʟ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʚʠʭʦʜʫ ʢʘʣʴʮʽʶ ʟ ʢʣʽʪʠʥʠ ʽ ʦʜʥʦʯʘʩʥʦ ʜʦ ʧʨʠʩʢʦ-

ʨʝʥʥʷ ʡʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʢʣʽʪʠʥʫ, ʷʢʠʡ ʾʾ ʫ ʨʝʟʫʣʴ-

ʪʘʪʽ ʫʰʢʦʜʞʫʻ. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʝʨʝʢʦ-

ʥʫʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠ-

ʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʟ ʧʦʩʠ-

ʣʶʶʯʠʭ ʯʠʥʥʠʢʽʚ ʚ ʧʘʪʦʛʝʥʝʟʽ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘ-

ʨʦʜʦʥʪʠʪʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʶ ʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʚʽʜ ʨʽʚʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʜʫʢʪʽʚ ʧʝʨʠʢʠʩʥʦʛʦ 

ʦʩʢʠʩʣʝʥʠʷ ʣʽʧʽʜʽʚ ʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʫʧʝʨʦʢʩʠʜ-

ʜʠʩʤʫʪʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʣʠʥʽ. ʉʣʽʜ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʜʠʩʙʘʣʘʥʩ ʧʝʨʝʚʘʞʥʦ ʩʪʦ-

ʩʫʻʪʴʩʷ ʢʠʩʥʝʚʦʛʦ ʝʪʘʧʫ ʢʘʩʢʘʜʫ ʦʢʠʩʥʶʚʘʣʴʥʦʛʦ 

ʩʪʨʝʩʫ ʽ ʤʘʻ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʪʘʢʦʞ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʦʨʫʰʝʥʴ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨ-

ʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʪʘ ʘʢʪʠʚʥʽʩʪʶ 

ʧʨʦʮʝʩʽʚ ʧʝʨʠʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʘʥʫ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦ-

ʜʦʥʪʠʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʣʽ ʟʤʽʥ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ ʫ ʚʠʥʠʢʥʝʥʥʽ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʙʩʪʝ-

ʞʝʥʦ 56 ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘ-

ʨʦʜʦʥʪʠʪ (27 ʞʽʥʦʢ (48,2%) ʽ 29 ʯʦʣʦʚʽʢʽʚ (51,7%)), 

ʫ ʚʽʮʽ ʚʽʜ 30 ʜʦ 50 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ 45,2 Ñ 1,1 

ʨʦʢʫ). 

ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʧʨʝʜʩʪʘʚʣʷʣʠ 18 ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ ʚ ʷʢʠʭ ʥʘ ʤʦʤʝʥʪ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʟʘʧʘʣʴʥʦ-ʽʥʬʝʢʮʽʡʥʽ ʟʘ-

ʭʚʦʨʶʚʘʥʥʷ. 

ʉʝʨʝʜ ʥʠʭ ʙʫʣʦ 10 ʞʽʥʦʢ (55,5%) ʽ 8 ʯʦʣʦʚʽʢʽʚ 

(44,4%). 

ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠʩʷ ʪʽʣʴʢʠ ʭʚʦʨʽ ʟ I-II 

ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ( 

ʧʝʨʰʘ ʛʨʫʧʘ ï (25 ʦʩʽʙ) ʟ ʥʘʷʚʥʠʤʠ ʛʥʽʡʥʠʤʠ 

ʚʠʜʽʣʝʥʥʷʤʠ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, ʜʨʫʛʘ ʛʨʫʧʘ 

ï (31 ʦʩʦʙʘ) ʙʝʟ ʛʥʽʡʥʠʭ ʚʠʜʽʣʝʥʴ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʢʠʰʝʥʴ. 

ɺʽʜʥʦʩʥʦ ʚʩʽʭ ʭʚʦʨʠʭ ʧʨʦʚʦʜʠʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ 

ʢʣʽʥʽʯʥʝ ʽ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ. ʇʨʠ ʦʙ'ʻʢʪʠʚ-

ʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʨʘʭʦʚʫʚʘʣʠ ʛʣʠʙʠʥʫ ʧʘʨʦʜʦʥ-

ʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʽ ʩʪʫʧʽʥʴ ʨʫʭʣʠʚʦʩʪʽ ʟʫʙʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʤʝʪʦʜʦʤ Green-Vermillion, ʘʢʪʠʚ-

ʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʥʘʚʢʦʣʦʟʫʙʥʠʭ ʪʢʘʥʠ-

ʥʘʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʽʥʜʝʢʩʦʤ ʇʄɸ, ʥʘʷʚʥʽʩʪʴ 

ʛʥʽʡʥʦʛʦ ʝʢʩʫʜʘʜʫ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʷʭ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʥʟʠʜʠʥʦʚʦʾ ʧʨʦʙʠ. ʇʦ-

ʨʷʜ ʽʟ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷʤʠ ʚ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʪʘʥʜʘʨʪʥʘ ʮʠʬʨʦʚʘ ʦʨʪʦʧʘʥʪʦ-

ʤʦʛʨʘʬʽʷ ʟ ʘʥʘʣʽʟʦʤ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʟʥʽʤʢʽʚ ʥʘ 

ʚʽʟʽʦʛʨʘʬʽ ʜʣʷ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʽʩʪ-

ʢʦʚʠʭ ʪʢʘʥʠʥ ʤʽʞʟʫʙʥʠʭ ʧʝʨʝʪʠʥʦʢ. 

ɺʠʨʘʞʝʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

ʦʮ̔ʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʛʽʜʨʦʧʝʨʝ-

ʢʠʩʽʚ ʽ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʽʜʫ. ɸʥʪʠʦʢʠʩʣʶʚʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʣʠʥʠ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʩʪʫʧʝʥʝʤ ʧʨʠ-

ʛʥʽʯʝʥʥʷ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ in vitro ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʜʠʥʠ (ɺʦʣʯʝʨʦʚʩʢʠʡ ʆ.ɯ. ʽ ʩʧʽʚʘʚʪ., 

1991). ɺʠʚʯʝʥʥʷ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʨʽʚʥʷʤʠ ʩʫʧʝʨʦʢʩʠʜ-

ʜʠʩʤʫʪʘʟʠ ʽ ʢʘʪʘʣʘʟʠ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʷʩʝʥʥʦʾ ʢʨʦʚʽ 

(ʏʝʚʘʨʽ ʉ. ɯ ʩʧʽʚʘʚʪ. 1991). 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘ-

ʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ çStatistica 

for Windows 7,0è.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ: 
ʆʮʽʥʢʘ ʢʣʽʥʽʯʥʠʭ, ʧʘʨʘʢʣʽʥʽʯʥʠʭ ʪʘ ʨʝʥʪʛʝʥʦ-

ʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʠʣʘ ʚʠʜʽʣʠʪʠ ʜʚʽ ʟ ʛʨʫʧʠ 

ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʫ 

ʚʠʥʠʢʥʝʥʥʽ ʛʥʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦ-

ʜʦʥʪʫ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʽ ʟʜʘʪʥʽʩʪʴ ʧʣʘʟʤʠ ʪʘ ʝʨʠʪʨʦ-

ʮʠʪʽʚ ʚʠʢʣʠʢʘʪʠ ʧʝʨʦʢʩʠʜʘʮʽʶ ʫ ʭʚʦʨʠʭ ʦʙʦʭ ʛʨʫʧ 

ʙʫʣʠ ʚʠʱʠʤʠ, ʘ ʘʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʝʨʤʝʥʪʽʚ ʘʥ-

ʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʢʘʪʘʣʘʟʠ ʽ ʩʫʧʝʨʦʢʠʜʜʠʩ-

ʤʫʪʘʟʠ ʟʥʠʞʫʚʘʣʠʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ. ʋ 

ʭʚʦʨʠʭ ʟ ʧʽʦʨʝʻʶ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʨʽʚʝʥʴ 

ʄɼɸ ʽ ɻʇʃ ʧʽʜʚʠʱʫʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʚ 2 ʨʘʟʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʷʢʽ ʥʝ ʤʘʣʠ ʪʘʢʠʭ ʫʩʢʣʘʜ-

ʥʝʥʴ. 

ʋ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦ-

ʜʦʥʪʠʪ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʛʥʽʡʥʦʛʦ ʝʢʩʫʜʘʪʫ ʚ ʧʘ-

ʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʷʭ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚʠʷʚʣʷʣʠʩʴ 

ʙʽʣʴʰ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠ-

ʜʘʥʪʥʦʛʦ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʘʮʽʻʥʪʘʤʠ, ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʝʨʰʦʾ 

ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʽʩʪʦʪʥʽʰʠʡ ʧʨʠʨʽʩʪ ʧʨʦʜʫʢʪʽʚ 

ʇʆʃ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɸʆɸ 

ʷʢ ʚ ʩʠʨʦʚʘʪʮʽ, ʪʘʢ ʽ ʚ ʝʨʠʪʨʦʮʠʪʘʭ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʮʝʩʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ 

ʣʽʧʽʜʽʚ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʛʥʽʡʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʧʨʦ ʱʦ 
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ʩʚʽʜʯʠʪʴ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʄɼɸ ʽ ʛʽʜʨʦʧʝʨʝʢʠ-

ʩʝʡ ʣʽʧʽʜʽʚ ʚ ʧʣʘʟʤʽ ʽ, ʦʩʦʙʣʠʚʦ, ʚ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥ-

ʪʘʭ ʢʨʦʚʽ (ʝʨʠʪʨʦʮʠʪʘʭ), ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ, 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʫʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʢʣʠ-

ʥʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʛʝʣʴʤʠʥʪʦʟʦʚ ʚʳʩʪʫʧʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʜʘʞʝ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʚʠʜʦʤ ʚʦʟʙʫʜʠʪʝʣʷ - ʦʪ ʙʝʩʩʠʤʧ-

ʪʦʤʥʦʛʦ ʪʝʯʝʥʠʷ ʜʦ ʩʘʤʳʭ ʪʷʞʝʣʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩ ʣʝʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ABSTRACT 

The paper considers ways of effective solution of problems of prevention, epidemiology, clinic and diagnos-

tics of parasitic diseases. A special variety of helminthiases is an extraordinary variety of clinical manifestations, 

even when infected by the same kind of pathogen - from asymptomatic to the most severe manifestations with 

lethal outcome. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʣʴʤʠʥʪʦʟ, ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʨʝʠʥʚʘʟʠʷ, ʠʥ-

ʚʘʟʠʷ.  

Keywords: helminthiasis, parasitic diseases, clinical manifestations, reinfusion, invasion. 

 

The deterioration of the ecological situation and 

the intensification of migration processes lead to the 

emergence and deepening of a number of medical prob-

lems. One of them is an increasing number of parasitic 

diseases. 

A feature of most parasitoses is the long-term 

presence of the pathogen in the patient's body, which is 

associated with the long life of many parasites or fre-

quent reinvasion. At the same time, metabolites of par-

asites exert a constant pathogenic effect on the patient's 

body, which is most often manifested in allergization, 

immunodepression, beriberi, digestive tract disorders 

and other organs. 

In addition to direct pathological effects on the 

functional state of the internal environment of the body, 

many helminthiases lead to the development of predis-

position to a wide range of diseases, resulting in many 

infectious and non-infectious diseases among parasito-

sis patients. Quite a small number of parasitic diseases 

can be the cause of an acute disease with marked char-

acteristic clinical manifestations.A feature of the ma-

jority of parasitic diseases is the chronic course associ-
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ated with a prolonged, multi -year presence of the path-

ogen in the patient's body due to the lack of specific 

treatment. Even prolonged parasitization in the patient's 

body may not lead to severe acute clinical manifesta-

tions. However, the perennial course of parasitic dis-

eases is accompanied by various nonspecific clinical 

manifestations: fatigue, weakness, decreased appetite, 

etc. 

These signs of asthenization of the body, as a rule, 

are not associated with general practitioners with the 

presence of parasites, which leads to late and often er-

roneous diagnosis. As the duration of the disease in-

creases, symptoms can develop that indicate a lesion of 

the digestive system: decreased appetite, nausea, ab-

dominal pain, unstable stools.For some intestinal hel-

minthiases, the development of proctitis and perianal 

pruritus is characteristic. Often, with prolonged intesti-

nal parasitosis, depression develops, "withdrawal to ill-

ness." At the same time, the number of patients with 

helminthiases remains extremely large even in econom-

ically developed countries. Along with intestinal mani-

festations in parasitic invasions, there are clinical man-

ifestations such as maculopapular and urticarial rashes, 

aphthous ulcers of the oral mucosa, and arthritis of var-

ious etiologies. 

In many countries, geogelmintoses lead overall 

statistics, and intestinal parasitosis caused by Ascaris-

lumbricoides occurs in 50% of the world's population. 

Only the most attentive patients usually detect the pres-

ence of parasites in feces, and this applies only to three 

species of helminths: ascaris, proglottid tapeworms and 

pinworms. Ascarids are easily recognized because of 

their large size and external similarity to large, pale-

colored earthworms.scariasis is the second helminthia-

sis of mass character in Ukraine. Conditions for dis-

semination of ascaridosis in cities are absent. Neverthe-

less, the proportion of urban residents among registered 

patients with ascariasis is steadily about 2/3. This situ-

ation is associated with a massive infection of citizens 

in the country areas and eating greenery and vegetables, 

bought in the markets and shops. 

Greater attention in modern megacities is required 

by diseases caused by larvae of helminths that are not 

peculiar to humans. Larval infestations are caused by 

representatives of all three classes of helminths that af-

fect a person: nematodes, trematodes and cestodes. The 

source of invasion in laryngeal helminthiases is in all 

cases (with one exception) definitive hosts. Man is an 

intermediate master, his epidemiological role is poten-

tially comparable to the role of animals that perform a 

similar biological function, but the special position of 

man as a socially organized creature turns him into an 

"ecological dead end" for the parasite.A huge number 

of people, especially urban residents, brighten up their 

lives, having got into the apartment a pretty dog or a 

fluffy cat. Most often this is done in response to the re-

quest of children who dream of a four-footed friend. 

However, not all owners of dogs and cats are aware of 

the degree of responsibility that they take on, because 

our cute animals are very susceptible to various para-

sitic diseases. Often they involuntarily become the cul-

prits of infection of their hosts with helminthsDipylidi-

umcaninum and Toxocaracanis. 

The multiplicity of the types of causative agents of 

parasitic diseases, the variety of ways and factors of 

their transmission indicate the need for continuous im-

provement of ways and methods of combating parasitic 

invasions taking into account local natural and climatic 

conditions, as well as social conditions of life and ac-

tivity of the population. First of all, for all countries is 

the common problem of anthropogenic climate change, 

which actively affects the geographical distribution of 

activity, population density and seasonality of ticks, 

mosquitoes and other blood-sucking arthropods. 

In Europe, parasitic diseases appear and will ap-

pear because of the constant increase in international 

travel, changes in food or sexual habits, immunosup-

pression, various social upheavals, climate change, and 

a "wild" lifestyle. Parasitic pollution of the environ-

ment is an integral part of biological action and at the 

same time - one of the unfavorable factors of influence 

on humans, animals and plants. In this aspect and 

scope, the term "parasitic pollution" has not been dis-

cussed so far by environmentalists or parasitologists. In 

this interpretation, it goes beyond the limits of tradi-

tional parasitological studies, although it includes the 

whole complex of them and becomes one of the envi-

ronmental tasks in the protection of the environment.At 

the same time, conditions are created for increasing the 

background of parasitic contamination and, as a conse-

quence, pockets of dangerous parasitosis and outbreaks 

of parasitic diseases. And as a result of such changes, 

new parasitic diseases arise that were "exotic" for the 

region, the number of patients with helminthiases in-

creases. The tendency of the development of the situa-

tion with parasitic diseases is typical for Ukraine. The 

successful fight against parasitic diseases and even 

their elimination does not have to be related only to 

vaccination or immunocorrection. There are many dis-

eases, the reduction in the incidence of which is pro-

vided by planned measures for non-specific prevention. 

Thanks to measures to provide the population of 

endemic foci with safe drinking water, the global elim-

ination of helminthic dracunculiasis is completed, 

which is likely to become the second liquidated human 

infectious disease after smallpox. The use of chemopre-

vention or mass preventive treatment has proved to be 

an extremely effective method of counteracting helmin-

thiasis. The achievement of a transmission interruption 

in this way is possible for several human helminthoses 

- onchocerciasis (river blindness), filariasis of the lym-

phatic system and schistosomiasis. 

Mass treatment underlies many programs to suc-

cessfully reduce the incidence of children's contingents 

by intestinal helminthiases. An effective strategy of an-

nual anthelminthic treatment of preschool children and 

schoolchildren, as well as representatives of risk groups 

and pregnant women, allows to save lives, prevent dis-

eases and improve the health of the population of en-

demic territories. The estimated average cost of a mass 

anthelminthic treatment per person is 59 US cents per 

year. The real cost of one treated with a mass applica-

tion should range from 1 to 2.5 dollars, even in the ab-

sence of easy access to remote areas of tropical Africa. 

Deworming significantly increases the attendance of 
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schools. Children with intensive trichocephalus skip 

twice as many school days as their healthy peers. 

Simultaneously, after dehelminthization, short and 

long memory, attention and concentration, ability to re-

spond to lessons and solve problems improve. The ad-

ministration of an anthelmintic preparation of albend-

azole in the second trimester of pregnancy significantly 

reduces the risk of developing severe anemia. The ap-

pointment of two doses in the second and third tri-

mesters resulted in an increase in the mass of newborns 

by an average of 89 grams and a reduction in infant 

mortality by 6 months by 41%. Unfortunately, in 

Ukraine, the growing global interest in parasitic pathol-

ogy and the fight against so-called unselectable or ne-

glecteddiseases of parasitic diseases has not yet af-

fected the policy of protecting the health of socially un-

protected populations. 

Unlike other countries in Ukraine there are no pro-

grams for healing children from mass helminthiases, 

there are no programs to combat especially important 

and dangerous helminthiases for a person - opisthorchi-

asis, toxocarosis, echinococcosis. Thanks to the devel-

opment of new effective remedies against intestinal 

helminthiases, the role of chemotherapy in fighting 

them has increased significantly and a real opportunity 

has appeared to reduce the incidence by carrying out 

massive chemotherapeutic measures. Treatment of par-

asitic diseases using traditional methods (pyrantel and 

mebendazole) with a prolonged course is often accom-

panied by an exacerbation of the underlying disease - 

increased hyperemia in typical localizations, develop-

ment of diffuse hyperemia, such as toxicodermia, urti-

caria, and Quincke edema. Most of these patients often 

have relapses and re-invasions. 

One of the most effective ways to eliminate the 

maladaptive reactions of the host organism is the use of 

the drug Vormil (albendazole), which provides high ef-

ficiency of helminthiasis treatment. Vormil (Mili-

HealthcareLtd.) Is known in Ukraine since 2002. The 

drug is produced in convenient forms for children and 

adults - chewing tablets (400 mg No. 3) and suspension 

(10 ml in a flavon). The manufacturing company Me-

proPharmaceuticals, which produces it, is certified for 

compliance with international standards for the proper 

quality of GMP-WHO medicines. MeproPharmaceuti-

cals are also known as a pharmaceutical products sup-

plier to world famous companies: Alisons SPL, Bel-

gium; ZenufaLabs, UK, and many others. Vormil found 

wide support not only among health professionals, but 

also among consumers. So, from 2003 to 2015, accord-

ing to the data of the retail audit of the PharmXplorer 

market research system of ProximaResearch, it is 

Vormil that is the most prescribed and recommended 

health care specialist for anthelmintic drugs for chil-

dren and adults in Ukraine.The total volume of retail 

sales of the brand VormilMiliHealthcare (Great Brit-

ain) for these years amounted to 18 million packs (oral 

suspension 200 mg / 5 ml, 10 ml No. 1 bottle and 400 

mg No. 3 chewing tablets). The successful experience 

of using the drug Vormil has a wide range of special-

ists: pediatricians, therapists, family doctors, allergists, 

dermatologists, gastroenterologists, infectious disease 

and others. The active substance of the drug Vormil is 

albendazole, which has the widest spectrum of anthel-

mintic action. The effect occurs at the cellular level and 

is directed at suppressing biological reactions in the 

body of helminth - tissue respiration and protein syn-

thesis. 

A very important advantage of albendazole 

(Vormil) is its ability to accumulate in the organs and 

tissues of the helminth. As a result of the effect of the 

drug, the helminth quickly dies. This mechanism of ac-

tion provides high therapeutic efficacy of Vormila 

against various types of helminths (pinworms, round-

worms, whistle, toxocar, etc., and also protozoa). How-

ever, due to the peculiarities of pharmacokinetics, this 

preparation also shows activity against all forms of par-

asites - eggs, larvae, adults and cysts. Along with high 

anthelmintic activity, Vormil has a low toxicity, as it is 

rapidly metabolized, while the metabolite - albendazole 

sulfate - retains 50% of the pharmacological activity of 

the primary substance. Therefore, WHO recommends 

exactly albendazole for the prevention and treatment of 

helminthiases all over the world. 

Vormil has a wide range of anthelminthic effects. 

A three-day course of preventive treatment with the use 

of Vormil allows to get rid of not only enterobiosis and 

ascariasis, but also from the most common helminthi-

ases: trichocephalosis, strongyloidiasis, intestinal trem-

atodes, subcutaneous parasites (skin syndrome Lar-

vamigrans). Due to its properties, albendazole, which is 

part of Vormil, has become the most proven means in 

the prevention and control of helminthiases for tens of 

thousands of physicians of various specialties. 

As evidenced by the information from the report 

of the State Expert Center of the Ministry of Health of 

Ukraine on September 25, 2017, only 11 cases of ad-

verse reactions (in the form of isolated signs of allergic 

manifestations against the background of complex drug 

therapy) were reported to the Department of Post-En-

cephalopathy in the medical use of the drug Vormil 

(chewable tablets 400 mg ˉ 3), which is only 0,0002% 

of cases, based on the number of packages sold Vormila 

this form of release for this three-year period. This cir-

cumstance indicates a high profile of drug safety. It is 

important to emphasize that Vormil is suitable not only 

for adults but also for children. Vormil can be used in 

children over the age of 1 (suspension) and from 2 years 

- chewable tablets. The key to the effectiveness of de-

helminthization is that, in addition to a sick child, an-

thelminthic therapy is administered to all family mem-

bers who have contact with it. 

Treatment should be comprehensive: include not 

only the destruction of parasites, but also the elimina-

tion of the consequences of their vital activity (anemia, 

allergic manifestations, etc.); anthelminthic drug 

should larvicidal (kill larvae), ovicide (destroy eggs), 

vermicidal (to destroy adult parasites) action; the con-

trol of the results of treatment by parasitological meth-

ods should be mandatory. All of these requirements, 

from the authors' point of view, fully correspond to 

Vormil (MiliHealthcare, United Kingdom). 

Many scientists are convinced of the need for sec-

ondary prevention, which is to establish a critical level 

of contamination of the population and to identify the 

source of infestation, and this, in turn, causes special 
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medical and epidemiological measures - neutralization 

of the source of infestation and rupture of pathways of 

the pathogen. For this, as the authors emphasize, it is 

necessary to take prophylactic Vormil according to the 

scheme: 2 times a year for the whole family, adults and 

children over 2 years old take 1 tablet (400 mg) or 10 

ml suspension (400 mg) once a day after meals for 3 

days. 

Vormil (as a broad-spectrum drug) can now be 

used to prevent the development of parasitic diseases, 

namely, for preventive treatment. Modern approaches 

to the treatment of helminthiases suggest a comprehen-

sive treatment regimen, which consists not only in tak-

ing anthelminthic drugs, but also in correcting disorders 

from various organs and systems that arise both against 

the background of the invasion itself and against the 

background of taking these drugs. At present, during 

the specific anthelminthic therapy, it is recommended 

to use Vormil Fito. 

The anthelmintic effect of plant components is 

provided by paralysis of the musculature of parasites, 

disruption of energy processes in helminth cells and 

blockade of neuromuscular transmission. In the com-

plex therapy of helminthiases, Vormil Fito also contrib-

utes to the normalization of general well-being: in hel-

minthic infections, not only a significant improvement 

in objective and subjective symptoms is observed (re-

duction of headache, increased emotional lability, 

pathological fatigue, insomnia, impaired appetite, 

sleep, attention and other symptoms of helminthic in-

vasions ), but also correction of disorders caused by 

taking anthelmintic drugs. 

So, helminthiases are an actual medical and social 

problem, an effective way to eliminate which from the 

host organism is the use of the drug Vormil (albend-

azole), which provides high efficacy of helminthiasis 

treatment. Today the brand Vormil is supplemented 

with a new product - Vormil Fito, as modern ap-

proaches to the treatment of helminthias suggest a com-

prehensive treatment regimen that consists not only in 

taking anthelminthic drugs, but also in correcting dis-

orders from various organs and systems that arise as 

against the background of the invasion itself, and 

against the background of taking these drugs. 
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ɸʥʦʪʘʮʠʷ 

ɹʳʩʪʨʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʩʝ ʙʦʣʝʝ ʧʨʦʥʠʢʘʶʪ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ ʠ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɹʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʤ̫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦʛ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦ ʥʘʧʦʣʥʝʥʥʳʤʠ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʫʯʘʱʠʭʩʷ - ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʦʡ ʠ ʦʨʠʛʠʥʘʣʴʥʦʡ, ʯʪʦ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦ-

ʚʘʥʠʷ.  

Abstract 

Rapid development of computer technologies, more and more penetrate into our daily life and all spheres of 

activity, gradually become an integral part of the differentiated teaching and professional activities of the teacher. 

Due to the achievements of the differentiated education, the classroom classes become more informative and the 

independent work of the students is more creative and original, which is reflected in the improvement of the quality 

of education. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷ-

ʪʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

Keywords: differentiation education, computer technologies, classroom activities, independent work, pro-

fessional activity. 

 

One of the ways to improve the learning process 

in a modern university, the implementation of the prin-

ciples of humanism and individual characteristics of 

students, the implementation of a personally oriented 

approach in training specialists is the differentiation of 

tasks and teaching methods, depending on the capabil-

ities of students. The principle of humanization of mod-

ern education involves focusing on the personality of 

each student, creating the conditions necessary for the 

development of inherent in nature. One of the possible 

ways of its implementation is the differentiation of ed-

ucation. 

The direction of differentiated learning on individ-

ual-typological peculiarities of students ensures the for-

mation of their ability to learn, the need for self-educa-

tion, the emergence of the desire to generate ideas, to 

seek alternative solutions to standard and problem situ-

ations, etc. 

Differentiated (lat. differentia - difference, differ-

ence) learning - specially organized educational and 

cognitive activity, which, given the age, individual pe-

culiarities of subjects of learning, social experience is 

aimed at optimal physical, spiritual and mental devel-

opment of students, assimilation of the necessary 

amount of knowledge, practical actions under different 

curricula and programs. 

The differentiated approach of the teacher in-

volves using under the condition of an arbitrary training 

of all possibilities of diversification of educational 

components: the choice of educational disciplines from 

the sample subjects of the curriculum, special courses, 

special seminars and electives: the choice of the topics 

of the abstracts, course papers and diploma papers; 

choice of research work; choice of long-term tasks of 

independent work, etc. 

In contrast to the secondary school, where the 

ideas of differentiation are implemented quite inten-

sively, the development of theoretical positions and 

their introduction into the practice of higher educa-

tional institutions is slower. When approving the gen-

erally accepted provisions of personally oriented learn-

ing, the focus of the educational process on the "aver-

age" student continues. In this regard, the introduction 

of differentiated education technology in a higher edu-

cation institution becomes more and more relevant as 

such training creates conditions under which each stu-

dent acquires a level of professional training that corre-

sponds to his or her capabilities. 

Differentiation of study at a higher educational in-

stitution is an effective means of ensuring the individ-

ual student's learning style, which involves an inde-

pendent choice of their way of learning the material, al-

lows them to objectively determine the level of 

training, as well as improve their knowledge. The es-

sence of differentiation lies in the openness and varia-

bility of learning, the variety of methods, means and 

forms of organization of learning activities through ac-

tivities that provide each student with the acquisition of 

knowledge and skills within its capabilities. The suc-

cess, the effectiveness of differentiated learning is de-

termined by the specific tasks of each stage of study, 

the ways of their solution, taking into account the pecu-

liarities of students and the teacher's teaching skills. 

Differentiation of training is aimed at: 

ʘ) achievements by students who have different in-

itial level of training, the same level of knowledge, 

skills and abilities; 

b) assimilation by students having the same level 

of knowledge and skills, different levels of knowledge 

from different cycles of educational disciplines; 

c) achievement of different levels of knowledge 

acquisition by students who have different initial level 

and different possibilities. 

In essence, the very differentiation of training is a 

means of stimulating students to study and intensify 

their cognitive activity, creative development of the in-

dividual, the creation of a desire for self-education and 

self-improvement, etc. Depending on these motiva-

tional positions, the differentiation of education is di-

vided into external, profile and internal, level differen-

tiation. 

External differentiation is the organization of the 

educational process, in which the individual charac-

teristics of students are taken into account in specially 

organized groups. That is, the acquisition of these 

groups by students is based on certain criteria. Such 

criteria are factors of inclination, ability, future pro-

fessional interest. 
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Internal differentiation is an organization of the 

educational process in which the individual peculiari-

ties of each student are taken into account under the 

conditions of the usual group. There are two scientific 

and pedagogical approaches to the organization of the 

educational process in view of the final learning out-

comes. 

Level differentiation is a differentiation in ability 

and success in learning, and profile - in terms of incli-

nation and interests. 

Differentiated learning as an independent peda-

gogical technology has its own scientific apparatus, is 

based on certain methodological bases, solves most ef-

fectively individual tasks, provides specialist training 

in accordance with certain laws. 

The methodology of differentiated learning in-

cludes three stages: 

1. Philosophical position: the essence of human 

activity; activity management; integration of science 

and production. 

2. Scientific approaches: activity; systemic, tech-

nological. 

3. Pedagogical principles: activity and conscious-

ness in the study and taking into account age and indi-

vidual characteristics of students; integrity, structural, 

hierarchy, integrability and external conditioning of the 

learning process; diagnostic purposefulness, scientific-

ness, optimality, modernity, completeness of learning, 

conscious choice, cooperation, measurability of learn-

ing outcomes and objectivity of assessment. 

Purposeful differentiation of training is carried out 

in several ways: 

1. Consistent training. In the first two to three 

years in a university, students study general and gen-

eral-subject subjects in regular educational groups ac-

cording to common programs. Therefore, on the basis 

of the results of the student's progress and the student's 

inclinations and interests, they are fixed in certain de-

partments, and they study special subjects individually 

or in groups. 

2. Parallel training. Throughout the course of 

study, students work in regular training groups. Spe-

cialization is achieved through intra-group differentia-

tion in the study of various cycles of academic disci-

plines, optional courses, different content of all types of 

practices, etc. 

3. Step-by-step training. This is a widespread sys-

tem of training specialists of different levels in one ed-

ucational institution abroad. After the first three years 

of study, graduates receive a first level diploma. Those 

wishing to continue education (selection of competi-

tion) study for another year and receive second-level 

diplomas. Certain intragroup differentiation in the 

study of disciplines is already at the first stage of study. 

Ukrainian higher education acquires the experience of 

a step-by-step training system. 

4. Individual training. It envisages the possibility 

for students to study according to individual plans. 

Ways of differentiation of training are selected in ac-

cordance with the requirements of training specialists 

from different professions. 

Differentiated learning is implemented in three 

forms: individualized (each student performs individ-

ual tasks), individual-group (part of the tasks is individ-

ual, the remaining tasks are performed by the group) 

and the group (the task is performed by the entire 

group). The most common of these is a group form. Ac-

cording to his psychophysical possibilities and under 

the conditions of appropriate material equipment and 

stimulation, the teacher can work at the same time with 

a maximum of three or four different typological 

groups. 

Differentiated learning has a certain system of 

evaluation aimed at eliminating the negative impact of 

the assessment on the mental development of students 

and the process of learning in general. It implies: 

- assessment of only the knowledge that is the ba-

sis of the subject; 

- correspondence of the range of estimations of 

amplitudes of oscillations in the mental development of 

students and in the levels of their learning; 

- all grades are positive (ignorance is not evalu-

ated); 

- structure of the teacher of the educational mate-

rial according to the available assessments, which pro-

vides a conscious study of students with a focus on a 

certain assessment. 

The system of evaluation of P. Sikorsky is of in-

terest. He formulated the general requirements for each 

assessment: 

- "6" - brilliant, students not only mastered the pro-

gram material, but it deepens the process of self-educa-

tion, studying for elective courses is actively involved 

in local, regional and national competitions; 

- "5" - excellent: student fully mastered conceptual 

apparatus of the subject, laws and laws relevant facts, 

justifies and proves appropriate statement to success-

fully comply with the writing assignments, participat-

ing in student clubs, competitions; systematically pre-

paring for seminars, practical and laboratory work, con-

scientiously fulfills all the homework, there is a high 

level of myslytel- their operations; 

- "4" - well: the student has mastered the concep-

tual apparatus of the subject, laws and regularities, sup-

ports them with concrete examples, actual material, but 

at the time of proving allows for inaccuracies, loses the 

logic of justification; systematically prepares for semi-

nars, honestly performs homework; 

- "3" - satisfactory: the student has mastered the 

definition of the basic concepts, the formulation of laws 

and properties, understands and supports them by ex-

amples, but their weakness in their substantiation, 

proofs: performs written exercises with the same type 

of operations, that is, at the level of skills; during self-

fulfillment of written assignments of educational or 

controlling character may become confused and in need 

of help, often for an insignificant hint of the task ful-

fills;  

- "2" - mediocre: the student has mastered the def-

inition of basic concepts, laws, often not aware of their 

content; Simultaneous written exercises of the simpli-

fied type perform only with help; weak self-fulfilling 

homework, control work. 
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- "1" - after listening: the student cannot learn and 

convey the meaning of the definitions of basic con-

cepts, laws and properties, therefore the teacher basi-

cally requires at least familiarization with them. Home-

made, independent and control work is done with the 

help of a teacher or students. 

On the basis of the formulated general require-

ments for assessments, methodological associations of 

teachers specify them in accordance with the subject, 

taking into account the requirements of the curriculum, 

the typological composition of the students. The 

formed evaluation system has a sufficient range to take 

into account the state and results of the training of stu-

dents of typological groups during differentiation. 

The peculiarities of technology of differentiated 

learning and the system for evaluating its results require 

the development of a special methodology for control-

ling the educational and cognitive activities of students 

and verification of the acquired knowledge, skills and 

abilities. 

Differentiated learning also involves the differen-

tiation of the content of didactic materials used to con-

trol the state of mastery of students skills and abilities. 

It is about basic knowledge, the selection of exercises 

on a specific topic or section of a subject that will be 

made on thematic, modular, or subject control and eval-

uation. Students will get acquainted with the samples of 

these tasks at the beginning of the study of the topic 

with the appropriate psychological setting and didactic 

accents. 

Such training sets its requirements and the organ-

ization of the homework of students, monitoring it: the 

message of a homework must be logically grounded 

and conducted on time; homework should be differen-

tiated in content and correspond to the level of students 

of typological groups; students, after completing their 

written homework, carry out self-assessment, indicat-

ing how much time it took to complete and whether it 

was performed on its own. 

Differentiated training requires a thorough train-

ing of the teacher. He should be well aware of the indi-

vidual characteristics of students, skillfully divide them 

into groups, clearly think over the content and structure 

of each class, the system of monitoring and checking 

the results of their work. It is important during the les-

son to combine the individual, group and frontal work 

of students. 

Positive in differentiated learning is the availabil-

ity of opportunities to put before the students educa-

tional tasks involving the search. As a rule, the solution 

of educational tasks occurs in the process of communi-

cation of members of the group, which promotes the 

education of collectivism, responsibility for learning 

outcomes, the formation of communicative qualities, 

division of labor between members of the group. The 

advantage of differentiated learning is also the indirect 

leadership of the teacher by the learning process. 

Such an approach to learning has the advantages: 

it helps to overcome stressful situations during the pe-

riod of study at universities, psychological overload 

that arises due to the temporary restriction of students 

in connection with the compilation of tests and exami-

nations. This system of learning, based on the division 

of the studied material, and the modules, on the stu-

dent's right always receive advice, individual help on 

this material, in composing a score only when the stu-

dent is aware of the independent readiness to test his 

knowledge - is a cardinal solution stress and deductible 

problems. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʝʥʜʦʢʨʠʥʦʧʘʪʠʡ ʫ ʜʝʪʝʡ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʨʘʟʚʠʪʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ: ʚ 70-90% ʜʝʪʝʡ, ʙʦʣʴʥʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʚʳʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʩʪʝʧʝʥʠ ʜʠʩʙʘʢʪʝʨʠʦʟʘ, ʠʟʤʝʥʝʥʠʝʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

Abstract 
A review of the literature has shown that diabetes is one of the most common endocrine pathologies in chil-

dren, a feature of whose course in childhood is the presence of severe complications. A lot of researchers estab-

lished the relationship between the development of inflammatory changes in periodontal tissues and diabetes melli-

tus: in 70-90% of children with diabetes, periodontal tissue diseases characterized by high values of periodontal 

indices and the degree of dysbiosis, changes in biochemical and immunological parameters are revealed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʪʠʧʘ 1, ʛʠʥʛʠʚʠʪ, ʤʠʢʨʦʬʣʦʨʘ, ʠʤʤʫʥʦʛʣʦʙʫʣʤʥʠ, ʣʠʟʦʮʠʤ, ʮʠ-

ʪʦʢʠʥʠ. 
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ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʭʨʦʥʠʯʝ-

ʩʢʠʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ [1, 2, 3, 4]. ʅʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ ʉɼ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʥʦʩʪʨʘʥʥʳʤ ʘʚʪʦʨʘʤ ʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ ʢʘʢ ʥʦʚʫʶ ʵʧʠʜʝʤʠʶ 

ʥʝʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʦʥʮʘ XX - ʥʘʯʘʣʘ XXI 

ʚʝʢʘ - ʵʧʠʜʝʤʠʶ ʜʠʘʙʝʪʘ [5]. 

ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʝ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʩʝʛʦʜʥʷ ʚ 

ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 415 000 000 ʙʦʣʴʥʳʭ ʉɼ, ʘ ʢ 

2025 ʛʦʜʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʨʘʩʪʝʪ ʚʜʚʦʝ [6]. ʅʝ ʤʝ-

ʥʝʝ ʦʩʪʨʦ ʩʪʦʠʪ ʵʪʘ ʧʨʦʙʣʝʤʘ ʠ ʜʣʷ ʋʢʨʘʠʥʳ, ʛʜʝ 

ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʨʠ 

ʵʪʦʤ ʦʢʦʣʦ 70% ʙʦʣʴʥʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʉɼ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ 

ʪʠʧʘ [1, 3, 7, 8]. 

ʂ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ 

ʉɼ ʦʪʥʦʩʷʪ ʨʝʪʠʥʦʧʘʪʠʶ, ʥʝʬʨʦʧʘʪʠʶ, ʥʝʡʨʦʧʘʪʠʠ 

ʠ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 1993 Loe ʧʨʝʜ-

ʣʦʞʠʣ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʥʦ ʦʩʣʦʞʥʝʥʠʝ - ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ [2, 9]. ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

Taylor ʠ Borgnakke [10] ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʵʪʫ ʩʪʦ-

ʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʥʦʟʦʣʦʛʠʶ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘʨʫ-

ʰʝʥʥʦʛʦ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʫ ʙʦʣʴʥʳʭ ʉɼ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʧʘ-

ʨʘʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝ-

ʪʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʥʘʫʯʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠ ʟʘʨʫʙʝ-

ʞʥʫʶ ʣʠʪʝʨʘʪʫʨʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɿʘ-

ʙʦʣʝʚʘʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ - ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʢʣʠ-

ʥʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʉɼ. ʂ ʪʦʤʫ ʞʝ, ʧʨʠʤʝʨʥʦ ʚ 

30% ʣʶʜʝʡ, ʙʦʣʴʥʳʭ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʉɼ ʷʚʣʷʝʪʩʷ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ, ʧʦʵʪʦʤʫ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʳʤ ʧʨʠʟʥʘ-

ʢʦʤ ʥʝʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʛʦ ʉɼ [11, 12, 13, 14, 15, 

16]. 

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ 

ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʉɼ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ [1, 3, 7, 17-19]. ɻʣʘʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʜʠʘʙʝʪʠʯʝ-

ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʘʨʦʜʦʥʪʘ, ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, 

ʯʪʦ ʟʘʧʫʩʢʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [3, 7, 

17, 20]. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʫʜʠ-

ʩʪʦʡ ʩʪʝʥʢʠ ʘʨʪʝʨʠʦʣ, ʚʝʥʫʣ, ʢʘʧʠʣʣʷʨʦʚ ʚ ʪʢʘʥʷʭ 

ʧʘʨʦʜʦʥʪʘ. ɻʣʶʢʦʟʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʝʘʢʮʠʠ ʫʚʝ-

ʣʠʯʝʥʠʷ ʩʝʢʨʝʮʠʠ ʤʝʩʪʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ [21-23]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʛʣʶʢʦʟʳ ʚ 

ʩʣʶʥʝ ʢʘʢ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʣʠʮ ʚ ʫʩʣʦʚʠʷʭ ʉɼ 

ï ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʫʩʣʦʞʥʷʝʪ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ 

ʧʘʪʦʣʦʛʠʶ [24-28]. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʦʩʪʫ ʯʠʩʣʘ ʢʦʣʦʥʠʡ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦ-

ʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫ ʙʦʣʴʥʳʭ ʉɼ [3, 17, 29]. 

ʅʘʠʙʦʣʝʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʤʘʪʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʧʘʪʦʣʦʛʠʝʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʚʦʟ-

ʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʮʠʠ. ʉʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʉɼ 

ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʧʘʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʫ-

ʜʦʚ ʠ ʢʘʧʠʣʣʷʨʦʚ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢ-

ʮʠʠ ʩʘʤʦʡ ʢʨʦʚʠ: ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʵʨʠʪʨʦʮʠ-

ʪʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ 

ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 
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ʩʣʶʥʦʦʪʜʝʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʣʶʥʳ, 

ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʩʦ-

ʩʪʦʷʥʠʝ ʟʫʙʦʚ ʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ [24, 30]. 

ʇʨʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʉɼ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ, ʦʜ-

ʥʘʢʦ ʚʦʟʥʠʢʰʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʦʣʥʦʤʫ 

ʦʙʨʘʪʥʦʤʫ ʨʘʟʚʠʪʠʶ [24, 31-33]. ɸ.ɺ. ʉʢʠʙʘ [33] 

ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʫ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʉɼ ʪʠʧʘ 1 ʠ ʧʨʦ-

ʞʠʚʘʶʪ ʚ ʜʝʪʩʢʦʤ ʜʦʤʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ ʙʳʣʘ ʜʦ-

ʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʜʝʪʝʡ, ʧʨʦ-

ʞʠʚʘʶʱʠʭ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʀʥʜʝʢʩ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʫ ʜʝʪʝʡ ʠʟ ʜʝʪʩʢʦʛʦ ʜʦʤʘ ʙʳʣ ʧʦʯʪʠ 

ʚʜʚʦʝ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʜʦʤʘʰʥʠʭ. 

ʇʦ ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦ-

ʨʦʚ, ʟʘʙʦʣʝʚʘʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

98% ʙʦʣʴʥʳʭ ʉɼ ʪʠʧʘ 1 [1, 33, 34]. ʏʘʱʝ ʚʩʝʛʦ ʫ 

ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʥʛʠʚʠʪ ʠ ʧʘʨʦʜʦʥʪʠʪ [1, 3, 

4, 35]. ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʥʳʭ ʉɼ 

ʚ 67% ʩʣʫʯʘʝʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟ-

ʤʝʥʝʥʠʷ ʧʘʨʦʜʦʥʪʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘ-

ʥʝʡ ʧʘʨʦʜʦʥʪʘ ʧʨʝʦʙʣʘʜʘʣ ʛʠʥʛʠʚʠʪ (46,6%). ɺ 

33,0% ʙʦʣʴʥʳʭ ʉɼ ʢʣʠʥʠʯʝʩʢʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʠʥ-

ʪʘʢʪʥʳʡ ʧʘʨʦʜʦʥʪ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʘʨʦʜʦʥʪʠʪʘ ʚ 12-

ʣʝʪʥʠʭ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʉɼ, ʩʦʩʪʘʚʣʷʝʪ 13,6%, ʫ 16-

ʣʝʪʥʠʭ - 40,0%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʳʩʪʨʦʝ ʧʨʦ-

ʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [1]. 

ʋʩʪʘʥʦʚʣʝʥʦ ʨʦʩʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʛʠʥʛʠʚʠʪʘ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʪʘʜʠʶ ʜʝ-

ʢʦʤʧʝʥʩʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʠʥʜʝʢʩʳ ʩʦʩʪʦʷʥʠʷ ʪʢʘʥʝʡ 

ʧʘʨʦʜʦʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ [3]. ʋ 

ʙʦʣʴʥʳʭ ʉɼ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ 

ʧʘʨʦʜʦʥʪʘ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ. 

ʆʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʛʣʠʢʝʤʠʠ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ ʯʘʱʝ, 

ʯʝʤ ʫ ʣʠʮ ʙʝʟ ʉɼ [3, 4]. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʯʘʩʪʦʪʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʜʦʩʪʠʛʘʝʪ 50%. ʂʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘ ʬʦʥʝ 

ʉɼ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʝʪʩʷ ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ 

ʜʝʩʥʝʚʳʭ ʩʦʩʦʯʢʦʚ, ʷʨʢʦ-ʢʨʘʩʥʫʶ ʦʢʨʘʩʢʫ ʜʝʩʥʝ-

ʚʦʛʦ ʢʨʘʷ [1, 3, 4, 7]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʉɼ ʜʦ 1 

ʛʦʜʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʦʣʦʟʫʙʥʳʭ ʪʢʘʥʷʭ ʦʢʘʟʳʚʘʶʪʩʷ 

ʚ 28% ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 

ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʢʘʨʠʝʩʘ, ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʷ ʟʘʚʠ-

ʩʷʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ [36]. 

ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʠʚʳʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʢʘʨʠʝʩʘ 

ʥʘ ʬʦʥʝ ʉɼ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʝʛʦ ʨʘʟʚʠʪʠʷ ʦʪ ʛʠʧʝʨʛ-

ʣʠʢʝʤʠʠ. ʇʨʠ ʵʪʦʤ ʢʘʨʠʝʩ ʚ ʧʨʠʰʝʝʯʥʦʡ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 5% ʩʣʫʯʘʝʚ. ɿʘʙʦʣʝʚʘʥʠʷ ʪʚʝʨ-

ʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʥʝʢʘʨʠʦʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ʉɼ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ ʯʘʱʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ 

[36].  

ʖ. ʄʘʢʩʠʤʦʚʩʢʠʡ ʠ ʃ.ʄ. ʅʝʞʠʚʝʥʢʦ [36] 

ʫʩʪʘʥʦʚʠʣʠ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ 

ʠ ʤʝʜʠ ʚ ʟʫʙʘʭ ʚ ʫʩʣʦʚʠʷʭ ʉɼ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨ-

ʤʦʡ, ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʵʪʠʭ ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʦʚ ʦʪ ʜʘʚʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɻʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʙʦʣʴ-

ʥʳʭ ʉɼ ʚʜʚʦʝ ʭʫʞʝ, ʯʝʤ ʫ ʣʠʮ, ʥʝ ʙʦʣʝʶʪ ʵʪʠʤ ʟʘ-

ʙʦʣʝʚʘʥʠʝʤ [12, 37]. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʉɼ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʦʪ-

ʣʦʞʝʥʠʝ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʤʷʛʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʞʝʣ-

ʪʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʅʘʣʠʯʠʝ ʦʙʠʣʴʥʳʭ ʟʫʙʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʠ ʥʘʣʝʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʛʣʶʢʦʟʳ ʚ ʩʣʶʥʝ (ʦʪ 0,44 ʜʦ 6,33 ʤʛ ʛʣʶʢʦʟʳ ʥʘ 100 

ʤʣ ʩʣʶʥʳ, ʧʨʠ ʥʦʨʤʝ ʦʪ 0,24 ʜʦ 3,33 ʤʛ), ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʙʘʢʪʝʨʠʡ ʠ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʟʫʙʥʦʛʦ ʢʘʤʥʷ [37]. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝ-

ʥʠʝ ʦʩʥʦʚʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ ʥʘ ʬʦʥʝ ʉɼ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʤʫ ʦʪʣʦʞʝʥʠʶ ʟʫʙ-

ʥʦʛʦ ʢʘʤʥʷ [38]. 

ʉʪʨʫʢʪʫʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ 

ʪʢʘʥʝʡ ʦʧʨʝʜʝʣʷʝʪ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʪʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʫ 

ʙʦʣʴʥʳʭ ʉɼ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʵʪʠʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʣʘʪʝʥʪʥʦ-ʧʨʦʪʝ-

ʢʘʶʱʝʛʦ ʪʠʧʘ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʵʨʦʙʥʘʷ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʧʨʦʛʨʝʩʩʠʨʫʶ-

ʱʝʛʦ ʪʝʯʝʥʠʷ - ʩʤʝʰʘʥʥʘʷ ʘʵʨʦʙʥʦ-ʘʥʘʵʨʦʙʥʘʷ ʠʥ-

ʬʝʢʮʠʷ. ʏʘʩʪʦʪʘ ʠ ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʢʘʟʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʥʠʟ-

ʢʦʛʦ ʯʠʩʣʘ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ - ʣʘʢ-

ʪʦʙʘʮʠʣʣ, ʙʠʬʠʜʦʙʘʮʠʣ [31]. 

ʋ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʉɼ ʩ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʥʠʯʝ-

ʩʢʦʛʦ ʛʠʥʛʠʚʠʪʘ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ʚ ʘʩʩʦʮʠʘʮʠʷʭ, ʨʝʞʝ - ʚ ʤʦʥʦʢʫʣʴʪʫʨʝ. ɺ 

ʫʩʣʦʚʠʷʭ ʟʜʦʨʦʚʳʭ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘ ʬʦʥʝ ʉɼ 

ʯʘʩʪʦʪʘ ʚʳʜʝʣʝʥʠʷ ʤʦʥʦʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚʳʰʝ, ʯʝʤ ʘʩʩʦʮʠʘʮʠʡ ʠ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʤʦʥʦ-

ʢʫʣʴʪʫʨ ʫ ʜʝʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʠʥʛʠʚʠʪʘ 

ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ [3].  

ʇʦ ʜʘʥʥʳʤ ɸ.ʂ. ʅʠʢʦʣʠʰʠʥʘ [34], ʛʝʥʝʨʘʣʠʟʦ-

ʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ ʫ ʙʦʣʴʥʳʭ ʉɼ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʘʭ 

ʩʧʠʨʦʭʝʪ, ʪʨʠʭʦʤʦʥʘʜ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʜʨʦʞʞʝʧʦ-

ʜʦʙʥʳʭ ʛʨʠʙʦʚ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦ-

ʜʦʥʪʘ ʥʘ ʬʦʥʝ ʉɼ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦ-

ʨʳʭ ʫʨʦʚʝʥʴ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ 

(HbA1c) ʧʨʝʚʳʰʘʝʪ 8%, ʩʦʜʝʨʞʘʥʠʝ IL-1ɓ ʚ ʞʠʜʢʦ-

ʩʪʠ ʜʝʩʥʝʚʳʭ ʙʦʨʦʟʜ ʧʦʯʪʠ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʫʨʦʚʥʝʤ HbA1c, ʤʝʥʴʰʝ 8% . ʉʫʤʤʘʨ-

ʥʳʤ ʵʬʬʝʢʪʦʤ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʉɼ ʷʚ-

ʣʷʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʪʢʘʥʷʭ 

ʧʘʨʦʜʦʥʪʘ, ʜʝʩʪʨʫʢʮʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʧʦ-

ʪʝʨʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ [7].  

ʉ.ʇ. ʗʨʦʚʘʷ [13] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʉɼ 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʚʦʩ-

ʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ TNF-Ŭ, IL-6 ʠ ʚʜʚʦʝ ʩʥʠʞʘ-

ʝʪʩʷ ʫʨʦʚʝʥʴ IL-10. 

ɺ ʧʝʨʠʦʜ ʣʘʪʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘ-

ʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʉɼ, ʠʤʝʶʪ ʤʝʩʪʦ 

ʠʤʤʫʥʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʛʠʧʝʨ-

ʧʨʦʜʫʢʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ IL-1ɓ, IL-2, IL-4, IL-

6, IL-10. ʋ ʙʦʣʴʥʳʭ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 
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ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ IL-1ɓ, TNF-Ŭ, IL-8 ʠ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ IL-2, IL-4, IL-6, IL-10 ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫ ʵʪʦʛʦ ʢʦʥ-

ʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ ʚʳʨʘʞʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʠʤʤʫ-

ʥʦʜʝʬʠʮʠʪʘ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʠʪʝʪʘ [31]. ʆʧʠʩʘʥʳ ʥʘʨʫʰʝʥʠʷ ʫʨʦʚʥʷ IL-17 

ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʘʫʪʦʠʤʤʫʥʥʦʡ ʧʨʠʨʦʜʳ ʧʨʠ ʉɼ 

ʪʠʧʦʚ 1 ʠ 2 [39]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʤʤʫʥʦʛʨʘʤʤ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ 

ʍʂɻ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʉɼ, ʚʳʷʚʣʝʥʦ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʤʠʢʨʦʙʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢ-

ʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʝʪʝʡ, 

ʙʦʣʴʥʳʭ ʉɼ, ʚʳʷʚʠʣʦ ʝʛʦ ʩʥʠʞʝʥʠʝ ʧʨʠ ʩʦʯʝʪʘʥʠʠ 

ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʠʥʛʠʚʠʪʦʤ. ʆʩʦʙʝʥʥʦ ʨʝʟʢʦʝ ʩʥʠ-

ʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʘ ʦʪʤʝʯʘʣʦʩʴ ʫ ʙʦʣʴ-

ʥʳʭ ʚ ʩʣʫʯʘʝ ʧʘʨʦʜʦʥʪʠʪʘ. ʇʨʠ ʠʥʪʘʢʪʥʳʭ ʪʢʘʥʷʭ 

ʧʘʨʦʜʦʥʪʘ ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ ʥʦʨʤʳ [1]. 

ʋʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

sIgA ʚ ʩʣʶʥʝ ʠ ʩʦʩʪʦʷʥʠʝʤ ʜʝʩʝʥ ʫ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ 

ʉɼ: ʫʨʦʚʝʥʴ sIgA ʫ ʣʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʦʩʧʘʣʝʥʠʝʤ 

ʜʝʩʝʥ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʪʘʢʦʡ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʜʝʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʘʢʪʥʳʭ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ IgG, IgA, IgM ʚ ʨʦʪʦʚʦʡ 

ʞʠʜʢʦʩʪʠ ʫ ʜʝʪʝʡ ʥʘ ʬʦʥʝ ʉɼ ʚʳʷʚʠʣʦ ʚʳʩʦʢʠʝ ʠʭ 

ʟʥʘʯʝʥʠʷ [3]. 

ɸʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʚ ʨʦʪʦʚʦʡ ʞʠʜ-

ʢʦʩʪʠ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʉɼ, ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʘʢʪʥʳʭ 

ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʚ 3,6 

ʨʘʟʘ), ʘ ʚ ʩʣʫʯʘʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʠʥʛʠʚʠʪʘ - ʚ 6 ʨʘʟʘ 

ʚʳʰʝ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝ-

ʪʝʡ [3]. 

ɺʳʚʦʜʳ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ 

ʉɼ ʧʨʦʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʉʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʪʘʨʘʣʴʥʳʡ ʛʠʥʛʠʚʠʪ, ʯʘʩʪʦʪʘ ʚʳʷʚ-

ʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʤʘʪʠ-

ʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʜʦʩʪʠʛʘʝʪ 100%. ɼʣʷ ʜʝʪʝʡ ʥʘ ʬʦʥʝ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝ-

ʥʠʷ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʩʪʝʧʝʥʠ ʜʠʩʙʘʢʪʝ-

ʨʠʦʟʘ, ʠʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʠʪʦʥʠʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʫʨ-

ʛʝʥʪʥʦʡ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ, ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 

ʯʪʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʠʪʦʥʠʪʘ ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦ-

ʞʥʳʤʠ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʥʳʤʠ, ʘ ʚʦʟʥʠʢʘʶʱʠʝ ʦʩʪʨʳʝ ʩʝʧʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʦʙʫʩ-

ʣʦʚʣʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

Abstract 
A review of the literature has shown that peritonitis, in spite of current achievements in urgent abdominal 

surgery, continues to be an urgent problem. This is due to the fact that the pathogenetic mechanisms that develop 

during peritonitis are extremely complex and not fully understood, and the resulting acute septic complications 

continue to cause a high level of mortality in this pathology. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʳʡ ʧʝʨʠʪʦʥʠʪ, ʝʥʜʦʪʦʢʩʠʢʦʟ, ʩʘʥʘʮʠʷ. 

Keywords: acute peritonitis, endotoxicosis, sanation. 

 

ɺʚʝʜʝʥʠʝ. ɺʘʞʥʳʤ ʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝ-

ʪʩʷ ʚʦʧʨʦʩ ʢʦʨʨʝʢʮʠʠ ʵʥʜʦʪʦʢʩʠʢʦʟʘ ʧʨʠ ʧʝʨʠʪʦ-

ʥʠʪʘʭ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩ-

ʪʦʷʥʠʷʭ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʨʝʥʪʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʳʤ. ʅʠ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ 

ʵʬʬʝʨʝʥʪʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚʝʱʝʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʝ ʚʳʚʦʜʫ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʚʳʙʦʨʫ ʤʝʪʦʜʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʢʦ-

ʪʦʨʳʡ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʢʣʠʥʠʢʝ ʵʥʜʦʛʝʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʘʩ-

ʧʝʢʪʳ ʧʘʪʦʛʝʥʝʟʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʙʨʶ-

ʰʠʥʥʦʡ ʧʦʣʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʪʴ ʣʝʯʝʙʥʫʶ ʪʘʢʪʠʢʫ 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʢʦʨʨʝʢʮʠʶ ʚʳʨʘʞʝʥʥʳʭ ʥʘʨʫʰʝ-

ʥʠʡ, ʘʥʘʣʠʟʠʨʫʷ ʥʘʫʯʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠ ʟʘʨʫʙʝ-

ʞʥʫʶ ʣʠʪʝʨʘʪʫʨʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʨʨʝʢʮʠʠ ʵʥʜʦʪʦʢʩʠʢʦʟʘ ʷʚʣʷ-

ʶʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʵʣʠʤʠʥʘʮʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ ʠʟ ʙʨʶʰ-

ʥʦʡ ʧʦʣʦʩʪʠ. ʇʝʨʚʠʯʥʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʩʘʥʘʮʠʷ ʥʝ 

ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʦʪ-

ʪʦʢ ʵʢʩʩʫʜʘʪʘ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʦʯʘʛʘ. 

ʅʘʨʷʜʫ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤʠ ʤʝ-

ʪʦʜʠʢ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʨʝʣʘʧʘʨʦʪʦʤʠʠ, ʣʘʧʘʨʦʩ-

ʪʦʤʠʠ ʠ çʦʪʢʨʳʪʦʛʦè ʞʠʚʦʪʘ ʦʙʩʫʞʜʘʝʪʩʷ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʘ-

ʥʘʮʠʡ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʠ ʛʥʦʡʥʳʭ ʧʝʨʠʪʦʥʠʪʘʭ 

[4,6]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝ-

ʨʘʮʠʦʥʥʳʭ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʙʣʘʛʦ-

ʜʘʨʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʯʥʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ [6]. ʇʨʠ ʧʦʩ-

ʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʧʝʨʠʪʦʥʠʪʘʭ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ 

ʩʘʥʘʮʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʨʝʣʘʧʘʨʦʪʦʤʠʠ. ɺʢʣʶʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʦ-

ʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝ-

ʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʨʝʣʘʧʘʨʦʪʦʤʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʦʛʦ, ʫʤʝʥʴʰʝ-

ʥʠʝʤ ʯʘʩʪʦʪʳ ʦʩʣʦʞʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʘʥʳ ʠ ʙʨʶ-

ʰʥʦʡ ʧʦʣʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʣʝʪʘʣʴʥʦʩʪʠ [4,6]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʥʘʮʠʠ 

ʧʦʚʳʰʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ [3]. ʂʦʥʪʨʦʣʴʥʫʶ ʜʠʥʘʤʠʯʝ-

ʩʢʫʶ ʣʘʧʘʨʦʩʢʦʧʠʶ ʧʨʝʜʣʘʛʘʶʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʧʦʚʦʜʫ ʧʝʨʠʪʦʥʠʪʘ 

ʯʝʨʝʟ 1 - 3 ʩʫʪʦʢ [1,6]. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʣʘʧʘʨʦʩʢʦʧʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʨʝʥʘʞ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʥʠʢʘ ʜʣʷ ʛʠʣʴʟʳ ʪʨʦʘʢʘʨʘ ʧʦʜ ʢʦʥ-

ʪʨʦʣʝʤ ʋɿʀ [4,6]. ʇʨʦʚʝʜʝʥʠʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʩʘʥʘʮʠʡ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʪʳʤ 

ʧʝʨʠʪʦʥʠʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʬʫʥ-

ʢʮʠʦʥʘʣʴʥʦʤʫ ʩʢʚʦʟʥʦʤ ʩʧʠʨʘʣʝʚʠʜʥʦʡ ʰʚʫ ʙʨʶʰ-

ʥʦʡ ʩʪʝʥʢʠ [5]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʫ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʦʪʠʚʦʧʦʢʘ-

ʟʘʥʦ ʩʦʟʜʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʧʥʝʚʤʦʧʝʨʠʪʦʥʝʫʤʘ 

ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʣʘʧʘʨʦʣʠʬʪ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʦʙʟʦʨ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʨʶʰʠʥʥʦʡ ʧʦʣʦʩʪʠ [6]. ʇʨʦ-

ʜʦʣʞʘʝʪʩʷ ʜʠʩʢʫʩʩʠʷ ʦ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʧʨʦʤʳʚʘʥʠʷ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʠ ʣʘʧʘʨʦʩʘʥʘʮʠʠ, ʠ ʜʣʷ ʧʝʨʠ-

ʪʦʥʝʘʣʴʥʦʛʦ ʜʠʘʣʠʟʘ. ʇʨʝʜʣʘʛʘʶʪ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢ-

ʪʨʦʭʠʤʠʯʝʩʢʠʝ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ (ɽʍɸʈ) 

0,8% ʭʣʦʨʠʜʘ ʢʘʣʠʷ ʜʣʷ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʜʝʪʦʢʩʠ-

ʢʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ ʠ ʦʯʠʩʪʢʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦ-

ʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 10% ʨʘʩʪʚʦʨʘ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʞʝʣʯʠ, ʠ 0,02% ʨʘʩʪʚʦʨʘ ʜʝʢʘʤʝʪʦʢʩʠʥʫ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:10 [2,5,6]. ʇʨʦʤʳʚʘʥʠʝ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ 0,02% ʨʘʩʪʚʦʨʦʤ ɼʝʢʘʩʘʥ ʫʩʠʣʠʚʘʝʪ ʵʣʠ-

ʤʠʥʘʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦ-

ʢʩʠʢʘʮʠʠ [1,5]. ɺʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝʜʝʥʠʝ ʥʘ 

ʬʦʥʝ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʨʘʩʪʚʦʨʘ ʜʝʟʤʠʩʪʠʥʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʚ ʵʢʩʩʫ-

ʜʘʪʝ ʚʩʝʭ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [6]. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʛʥʦʝʥʠʡ ʦʧʝʨʘ-

ʮʠʦʥʥʦʡ ʨʘʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 

ʩʘʥʘʮʠʡ ʙʨʶʰʠʥʥʦʡ ʧʦʣʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʨʙʝʥʪ ʩ 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʦʪʦʨʳʡ ʚ ɹʠʦʠʥʝʨʪʥʳʝ ʢʦʥʪʝʡʥʝʨʝ ʨʘʟʤʝʱʘʝʪʩʷ 

ʤʝʞʜʫ ʢʨʘʷʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ [6]. ʕʬʬʝʢʪʠʚ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʪʦʪʘʣʴ-

ʥʦʡ ʧʨʦʣʦʥʛʠʨʦʚʘʥ ʧʝʨʠʪʦʥʝʦʩʦʨʙʮʠʠ ʧʨʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 
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ʚʥʫʪʨʠ ʟʘʙʨʶʰʠʥʥʦʛʦ ʧʦʜʚʝʜʝʥʠʷ ʙʠʦʠʥʝʨʪʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʨʙʝʥʪ ʧʨʠʚʝʜʝʥʥʳʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʝʨʠ-

ʪʦʥʝʦʩʦʨʙʮʠʠ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʥʦ ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʠ 

ʦʙʝʟʚʨʝʜʠʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʪʦʢʩʠʥʳ, ʧʨʝʜʫʧʨʝ-

ʞʜʘʷ ʠʭ ʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ [1]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʜʠʘʛ-

ʥʦʩʪʠʢʠ ʵʥʜʦʪʦʢʩʠʢʦʟʘ ʠ ʝʛʦ ʢʦʨʨʝʢʮʠʠ ʧʨʠ ʛʥʦʡ-

ʥʦʤ ʧʝʨʠʪʦʥʠʪʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʭʠʨʫʨʛʠʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʄʥʦʛʦʛʨʘʥʥʦʩʪʴ ʵʪʠʦʧʘʪʦʛʝ-

ʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʨʝʙʫʝʪ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʜʦʪʦʢʩʠʢʦʟʘ ʠ ʧʦʠʩʢ 

ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʝʛʦ ʢʦʨʨʝʢʮʠʠ ʧʨʠ 

ʛʥʦʡʥʦʤ ʧʝʨʠʪʦʥʠʪʝ, ʯʪʦ ʜʘʣʦ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʣʫʯʰʠʪʴ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʤʝʥʴʰʠʪʴ ʣʝʪʘʣʴ-

ʥʦʩʪʴ ʠ ʩʨʦʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʧʝʨʠʪʦʥʠʪ ʷʚʣʷʝʪʩʷ ʪʷʞʝʣʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʤʥʦʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʘ ʝʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʭʠʨʫʨʛʠʠ [3,4,5,6]. ʃʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʘʨ-

ʩʝʥʘʣ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʩʪʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʠ ʜʦʩʪʠʛʘʝʪ, ʧʦ ʦʮʝ-

ʥʢʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, 18- 

83% [1,5]. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʥʝʩʚʦʝʚʨʝ-

ʤʝʥʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʟʜʥʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʙʦʣʴʥʳʭ ʚ 

ʩʪʘʮʠʦʥʘʨ ʠʣʠ ʟʘʧʦʟʜʘʣʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ [6]. ʈʷʜ ʘʚ-

ʪʦʨʦʚ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʪʘʢ ʞʝ ʠ ʩ ʫʚʝʣʠʯʝʥʥʳʤ 

ʦʙʲʝʤʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʯʠ-

ʩʣʘ ʙʦʣʴʥʳʭ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʩʪʨʘʜʘʶʱʠʭ ʪʷʞʝʣʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ [5]. ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠ-

ʢʘʮʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʘʪ ʪʷʞʝʣʳʝ ʥʘʨʫʰʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʣʠ-

ʤʬʘʪʠʯʝʩʢʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤ, ʪʢʘʥʝʚʦʛʦ ʤʝʪʘ-

ʙʦʣʠʟʤʘ, ʥʘʨʫʰʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝ-

ʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʘʟʚʠʪʠʝ ʩʠʥʜʨʦʤʘ ʧʦʣʠʦʨʛʘʥ-

ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʠʪʦʥʠʪʝ [1]. ɺʝʜʫʱʘʷ 

ʨʦʣʴ ʚ ʨʘʟʚʠ ʚ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢ-

ʩʠʢʘʮʠʠ [6]. ɼʦʢʪʨʠʥʘ ʣʝʯʝʥʠʷ ʧʝʨʠʪʦʥʠʪʘ ʤʥʦʛʦ 

ʜʝʩʷʪʠʣʝʪʠʡ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ [5,6]. ʇʦʩʪʫʣʘ-

ʪʘʤʳ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʫʩʪʨʘ-

ʥʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʠʥʬʝʢʮʠʠ, ʪʱʘ-

ʪʝʣʴʥʘʷ ʩʘʥʘʮʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʝ 

ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʦʝ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [1,2]. ʕʪʠ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʢʘʢ ʩʯʠʪʘʶʪ ɹ.ʂ.ʐʫʨʢʘʣʠʥ ʠ 

ʩʦʘʚʪ. (2007), ʥʝ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʡ ʚ ʙʫʜʫ-

ʱʝʤ. ʆʜʥʘʢʦ ʩʧʦʩʦʙʳ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩ-

ʪʦʷʥʥʳʤ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʦʚ ʠ ʦʙʩʫʞʜʝʥʠʡ. ʅʘʠʙʦ-

ʣʝʝ ʩʧʦʨʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʧʦʩʦʙʘʭ ʟʘʚʝʨʰʝ-

ʥʠʷ ʦʧʝʨʘʮʠʠ - ʧʦʢʘʟʘʥʠʷ ʢ ʜʨʝʥʠʨʦʚʘʥʠʶ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥ-

ʥʦʤ ʧʝʨʠʦʜʝ ʪʘʢʦʛʦ ʘʛʨʝʩʩʠʚʥʦʛʦ ʤʝʪʦʜʘ, ʢʘʢ ʤʥʦ-

ʛʦʢʨʘʪʥʳʝ ʨʝʚʠʟʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [3]. ɺ ʢʦʥʮʝ 

80-ʭ - ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʷʚʠʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʩʚʠʜʝʪʝʣʴʩ-

ʪʚʫʶʱʠʭ ʦ ʩʥʠʞʝʥʠʠ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʤ ʧʝʨʠʪʦʥʠʪʝ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝ-

ʥʠʝʤ ʢʘʯʝʩʪʚʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʣʘʧʘʨʦʩʪʦʤʠʠ, ʵʪʘʧʥʳʭ ʩʘʥʘʮʠʡ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʛʨʫʧʧ ʘʥ-

ʪʠʙʠʦʪʠʢʦʚ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʢʦ-

ʪʦʨʳʤ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʜʝʣʷʶʪ ʦʩʦʙʫʶ, ʪʨʝʪʠʯʥʫʶ ʬʦʨʤʫ ʧʝʨʠʪʦʥʠʪʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ ʥʘʨʘʩʪʘʶʱʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝʤ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʰʪʘʤʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʨʝʟʝʨʚʘ [6]. ʉʦʚʨʝ-

ʤʝʥʥʘʷ ʪʝʨʘʧʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʙʘ-

ʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʨʘʥʥʝʝ ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʜʝʞʥʳʡ ʢʦʥʪʨʦʣʴ ʠʥʬʝʢʮʠʠ ʠ 

ʠʥʪʝʥʩʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʙʦʨʴʙʫ ʩ 

ʦʨʛʘʥʥʳʤʠ ʜʠʩʬʫʥʢʮʠʷʤʠ [6]. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʘʥʪʠʩʝʧʪʠʢʦʚ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʚʦʜʠʪ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʩ-

ʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʨʝʜʠ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʝʨʠʪʦʥʠʪʘ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʰʠʨʦʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʣʴ-

ʥʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʩʘʤʠ ʧʦ ʩʝʙʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [6]. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʣʝʯʝʥʠʷ ʧʝʨʠʪʦʥʠʪʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʩʝʧʪʠʢʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʚʦʜʥʳʡ ʨʘ-

ʩʪʚʦʨ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ (NaClO). ʂ ʝʛʦ ʜʦʩʪʦʠʥ-

ʩʪʚʘʤ ʦʪʥʦʩʷʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ, ʦʪ-

ʩʫʪʩʪʚʠʝ ʨʝʟʠʩʪʝʥʮʠʠ, ʧʦʪʝʥʮʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʤʠʢʨʦʙʥʫʶ ʢʣʝ-

ʪʢʫ, ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʛʦ ʵʬʬʝʢʪʠ-

ʚʥʦʩʪʴ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʠʪʦʥʠʪʘ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ 

ʙʳʩʪʨʦʛʦ ʚʳʤʳʚʘʥʠʷ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʨʘʩʪ-

ʚʦʨʝʥʠʷ ʠ ʠʥʘʢʪʠʚʘʮʠʠ ʧʝʨʠʪʦʥʝʘʣʴʥʳʤ ʵʢʩʩʫʜʘ-

ʪʦʤ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʦʭʣʦ-

ʨʠʪʘ ʥʘʪʨʠʷ ʥʘ ʤʝʟʦʪʝʣʠʡ ʙʨʶʰʠʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʧʘʝʢ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠ-

ʪʠʶ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʩʧʘʝʯʥʦʡ ʙʦʣʝ-

ʟʥʠ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝ-

ʨʥʳʡ ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ɹ.ʉ.ʉʫ-

ʢʦʚʘʪʠʭ ʩ ʩʦʘʚʪ. (2008) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ NaClO 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤ ʚ ʛʝʣʝ ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ. ʇʨʠ 

ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʦʩʪʦ-

ʷʥʥʦʝ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʠʧʦʭʣʦʨʠʪʘ 

ʥʘʪʨʠʷ ʚ ʪʝʯʝʥʠʝ 24-48 ʯ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʦʣʦʥʛʘʮʠʠ 

ʝʛʦ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺʳʩʦʢʘʷ ʣʝʪʘʣʴ-

ʥʦʩʪʴ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ, ʥʝ ʠʤʝʝʪ ʦʩʦʙʦʡ ʪʝʥʜʝʥ-

ʮʠʠ ʢ ʩʥʠʞʝʥʠʶ, ʘ ʪʘʢʞʝ ʩʪʨʝʤʣʝʥʠʝ ʘʢʪʠʚʥʦ ʚʣʠ-

ʷʪʴ ʥʘ ʘʙʜʦʤʠʥʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʧʨʝʜʫʧʨʝʞʜʘʪʴ, ʩʚʦʝ-

ʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʩʣʝ-

ʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʟʘʩʪʘʚʠʣʠ ʤʥʦʛʠʭ ʭʠ-

ʨʫʨʛʦʚ ʚʝʨʥʫʪʴʩʷ ʢ ʘʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʡ ʢʦʨʨʝʢʮʠʠ [1,6]. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʦʛʦ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʝʨʠʪʦʥʠʪʦʤ ʥʘ 80% 

ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʤʘʣʴʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʘʜʝʢʚʘʪʥʦʡ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ 
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ʧʦʣʦʩʪʠ, ʠ ʪʦʣʴʢʦ ʥʘ 20% - ʦʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ [4]. 

ʊʘʢʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʝʯʝ-

ʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ɿʘʢʨʳʪʳʡ ʤʝʪʦʜ ʚʝʜʝʥʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʧʨʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʪʘʤʠ-

ʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʥʝ ʧʨʝʚʳʰʘʝʪ 6-8 ʯ. ʈʝʣʘʧʘʨʦʪʦʤʠʷ - ʥʘʠ-

ʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ 

ʚ ʧʦʚʪʦʨʥʦʡ ʣʘʧʘʨʦʪʦʤʠʠ, ʫʩʪʨʘʥʝʥʠʠ ʠʩʪʦʯʥʠʢʘ 

ʧʝʨʠʪʦʥʠʪʘ, ʩʘʥʘʮʠʠ ʠ ʜʨʝʥʠʨʦʚʘʥʠʠ ʙʨʶʰʥʦʡ ʧʦ-

ʣʦʩʪʠ [3,6]. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʝʨʠʪʦʥʠʪʘ ʩʯʠʪʘʶʪʩʷ ʝʛʦ 

ʵʪʠʦʣʦʛʠʷ, ʜʘʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ, ʭʘʨʘʢʪʝʨ ʵʢʩʩʫʜʘʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʩʫʜʘʪʘ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥ-

ʥʦʩʪʠ ʧʘʨʝʟʘ ʢʠʰʝʯʥʠʢʘ ʠ ʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ 

[1,6]. 

ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʧʝʭʝ ʣʝʯʝʥʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʠʤʝʝʪ ʨʘʥʥʷʷ ʦʧʝʨʘʮʠʷ, ʟʘ-

ʜʘʯʘ ʢʦʪʦʨʦʡ ʩʚʦʜʷʪʩʷ ʢ ʫʩʪʨʘʥʝʥʠʶ ʠʩʪʦʯʥʠʢʘ ʧʝ-

ʨʠʪʦʥʠʪʘ ʠ ʪʱʘʪʝʣʴʥʦʡ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʰʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ 

ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺʪʦʨʘʷ ʟʘ-

ʜʘʯʘ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʛʥʦʡʥʦʤ ʧʝʨʠʪʦ-

ʥʠʪʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥ ʦʜʥʦʨʘʟʦʚʦʡ ʠʥʪ-

ʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʩʘʥʘʮʠʝʡ. ɺ 4,9-15,9% ʙʦʣʴʥʳʭ ʚʦ-

ʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʜʣʝʥʥʦʡ ʠʣʠ ʧʦʚʪʦʨ-

ʥʦʡ ʩʘʥʘʮʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [3,6]. ʇʦ ʜʘʥʥʳʤ 

ɺ.ʉ.ʉʘʚʝʣʴʝʚʘ ʩ ʩʦʘʚʪ. (2006), ʢʘʞʜʳʡ ʧʷʪʳʡ ʧʘ-

ʮʠʝʥʪ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʛʥʦʡʥʳʤ ʧʝʨʠʪʦʥʠʪʦʤ 

ʦʧʝʨʠʨʫʝʪʩʷ ʧʦʚʪʦʨʥʦ. 

ɺʳʚʦʜʳ. ʇʝʨʠʪʦʥʠʪ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦ-

ʙʣʝʤʦʡ ʚ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ. ʕʪʦ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦ-

ʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʠʪʦʥʠʪʘ ʷʚʣʷʶʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʤʠ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥ-

ʥʳʤʠ, ʘ ʚʦʟʥʠʢʘʶʱʠʝ ʦʩʪʨʳʝ ʩʝʧʪʠʯʝʩʢʠʝ ʦʩʣʦʞ-

ʥʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʍʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʣʝʯʝʥʠʷ ʧʝʨʠ-

ʪʦʥʠʪʘ ʦʩʪʘʝʪʩʷ ʦʙʱʠʤ ʠ ʦʙʱʝʧʨʠʥʷʪʳʤ, ʦʜʥʘʢʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʪʘʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʧʦ-

ʟʚʦʣʷʝʪ ʚʳʣʝʯʠʪʴ ʙʦʣʴʥʦʛʦ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʧʦ-

ʩʦʙʳ ʠ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʨʘʟʥʳʝ, ʠ 

ʪʘʢʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʙʩʦʣʶʪʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʧʝʨʠʪʦʥʠʪʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʤʦʛʫʪ ʦʭʚʘʪʠʪʴ 

ʚʝʩʴ ʩʧʝʢʪʨ ʥʘʨʫʰʝʥʠʡ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʵʥʜʦʪʦʢʩʠʢʦʟʘ ʠ ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ ʣʠʰʴ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ. 
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ɸʥʦʪʘʮʽʷ 

ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦ-

ʜʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʫ ʜʽʪʝʡ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʽʻʩʫ ʫ ʜʽʪʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʢʘʨʽʻʩʫ. ɿʘ ʜʘʥʠʤʠ ɺʆɿ, ʙʣʠʟʴʢʦ 15% ʜʽʪʝʡ ʜʨʫʛʦʛʦ ʨʦʢʫ ʞʠʪʪʷ ʤʘʶʪʴ ʫʨʘʞʝʥʽ 

ʢʘʨʽʻʩʦʤ ʟʫʙʠ. ʇʦʢʘʟʥʠʢ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ ʚʽʢʦʤ ʽ ʚ ʧʝʨʽʦʜ ʟʤʽʥʥʦʛʦ ʧʨʠʢʫʩʫ ʤʦʞʝ ʩʷʛʘʪʠ 90% ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʧʨʦʞʠʚʘʶʪʴ ʜʽʪʠ.  

Abstract 

Caries is the most common dental disease originating from the ancient past and nowadays it is a considerable 

issue of pediatric dentistry (1,2). The WHO estimates approximately 15% of children in their second year of life 

are already afflicted with dental caries. This indicator increases with age and in the period of changeable occlusion 

it can reach 90% depending on the territory where children reside (3,4,5,6,7). Investigation of caries indicators in 

children during the period of changeable occlusion is an important issue since eruption of the first permanent 

molars occurs, which are poorly mineralized, and have a specific relief of the masticatory surface (8). At this 

period of age children are often ill and do not thoroughly take care of their oral cavities (9,10,12).  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʢʘʟʥʠʢʠ ʢʘʨʽʻʩʫ, ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʧʨʧʦʬʽʣʘʢʪʠʢʘ, ʟʤʽʥʥʠʡ ʧʨʠ-

ʢʫʩ. 

Keywords: ʩaries, occurrence, intensity, changeable occlusion.  

 

Introduction. Investigation of caries indices in 

children during the period of changeable occlusion is 

an important issue, since the first permanent molars 

erupt that are poorly mineralized and have a specific 

relief of the masticatory surface. At this period of time 

children are often sick and do not take care of the oral 

cavity properly. There is an important fact that parents 

often do not pay their attention to permanent teeth 

erupting first, as they are not completely aware of hy-

gienic rules affecting on the teeth development.  

Objective: to study caries in children at the first 

period of changeable occlusion.  

Materials and methods. The study was con-

ducted on the basis of organized children groups in Pol-

tava. In general 134 children aged from 7 to 9 during 

the 1st period of changeable occlusion were examined. 

The following indices were studied in all the children: 

caries intensity by decayed-missing-filled 

(DMFT+dmf) teeth index, where D ï permanent de-

cayed tooth afflicted with caries, M ï permanent miss-

ing/extracted tooth, F ï permanent filled tooth, d ï tem-

porary decayed tooth, m ï temporary missing one, f ï 

filled temporary tooth. Temporary extracted incisors 

and molars were not considered as they were in the pro-

cess of changing into the permanent teeth. Other tem-

porary teeth extracted due to caries were considered 

during examination of dmf index. Caries occurrence 

was calculated in percent. The comparative group in-

cluded children examined in Poltava during the period 

of 1997-1998. The results obtained were processed by 

means of variation statistics method. The indices 

ʨ¢0,05 were considered to be reliable. 

Results and discussion. 134 children with the 

first period of changeable occlusion were examined. 

Thus, only the teeth from the group of the frontal area 

(central and lateral incisors) and first permanent molars 

erupt in the oral cavity.  

Comparative characteristics of caries indices was 

performed in the period of 1997-1998 (3,4) at the age 

periods of 7, 8 and 9 years which corresponds to the 

first period of changeable occlusion. 

The analysis of the results of comparison with the 

period of 1997-1998 showed that the data concerning 

occurrence of caries in temporary teeth are different in 

children of 7 and 8 years of age (Table 1). Thus, the 

index of 7-year-old children in 2017 was reliably lower 

than that of 1997-1998. To our mind, it can be ex-

plained by the fact that today temporary incisors change 

into the permanent ones earlier, and especially in the 

upper jaw. Temporary incisors absent in this period of 

age and were afflicted by caries were not considered 

into the index.  

Caries occurrence by df index in 8-year-old chil-

dren differed reliably as well in the examined periods 

of time. In 82,22Ñ5,76% of children examined in 2017 

caries was found, while in 1997-1998 it was determined 

in 61,9Ñ7,58% of children. 

Thus, a reliable increase of the index is likely to 

be found at the expense of more substantial affliction of 

temporary molars, and especially the second temporary 

molars.  

In 9-year-old children caries occurrence of tempo-

rary teeth possesses the identical indices irrespective of 

the time of the examination. 
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The age periods of examination determined relia-

ble differences only in children in the period from 7 to 

8 years of age in 2017.  

 

Table 1 

Caries occurrence of temporary teeth in children during the first period of changeable occlusion 

Age in 

years 

Number of children ex-

amined 

Caries occurrence by df index, % 

1997-

1998 

2017 1997-1998 2017 ʨ 

abs. % abs. %  

7 96 58 68 70,83Ñ4,66 30 51,72Ñ6,62 Ò0,05 

8 42 45 26 61,9Ñ7,58 37 82,22Ñ5,76 Ò0,05 

ʨ7-8    Ó0,05  Ò0,05  

9 43 31 29 67,44Ñ7,14 21 67,74Ñ8,93 Ó0,05 

ʨ7-9    Ó0,05  Ó0,05  

ʨ8-9    Ó0,05  Ó0,05  

total 181 134 123 66,72Ñ2,6  67,23Ñ8,81 Ó0,05 

 

Caries intensity of temporary teeth in 7-year-old 

children in the examined year of 2017 was reliably 

lower than that in children during 1997-1998 period of 

observation (Table 2). It is again explained by early 

change of incisors. In 8 and 9-year-old children this in-

dex was higher in 2017(Ò0,05), which requires more 

detailed investigation of the causes of this phenome-

non. The most intensive growth of temporary teeth car-

ies during the period of changeable occlusion is found 

at the age from 7 to 8 years. In the period from 8 to 9 

years of age this index decreases at the expense of ex-

traction of the first temporary molars.  

Table 2 

Caries intensity of temporary teeth by df index 

Age in 

years 

Number of children examined Caries intensity by df index 

1997-1998 2017 1997-1998 2017 ʨ 

7 96 58 2,75+0,30 1,62Ñ0,25 Ò0,05 

8 42 45 2,02Ñ0,31 3,22Ñ0,50 Ò0,05 

ʨ7-8   Ó0,05 Ò0,05  

9 43 31 1,51Ñ0,25 2,42Ñ0,44 Ò0,05 

ʨ7-9   Ò0,05 Ó0,05  

ʨ8-9   Ó0,05 Ó0,05  

total 181 134 2,09Ñ0,36 2,42Ñ0,46 Ó0,05 

 

Examination of the permanent teeth condition in 

children during different periods demonstrated a con-

siderable difference (Table 3). Thus, caries occurrence 

in 7-year-old children in 1997-1998 was 3,13Ñ1,8%, 

and in 2017 -13,79Ñ4,57% (Ò0,05). A reliable differ-

ence is found in every examined age period (at the age 

of 8 years it was 7,14Ñ4,02% in 1997-1998 and 

31,10Ñ6,98% in 2017, at the age of 9 years -

18,6Ñ5,93% 45,16Ñ9,44% respectively. Thus, a relia-

ble increase of caries occurrence in permanent teeth is 

found in children at each age period as compared to the 

similar ones in 1997-1998. The most considerable in-

crease of the index was found in the period from 7 to 8 

years of age ï 17, 31% in 2017 and 4,01% in 2002, at 

the age from 8 to 9 ï 14,06% and 11,46% respectively. 

From 7 to 9 years of age caries occurrence of permanent 

teeth increased in 3,3 times (the study of 2017) and in 

5,94 times (the study of 1997-1998). Thus, a consider-

able increase of caries occurrence index is found during 

every period of the study, although lower indices were 

found in 1997-1998. In children at the age of 7-9 years 

caries occurrence of permanent teeth was 9,62Ñ4,63% 

in 1997-1998 and 30,02Ñ9,07% in 2017. 

Table 3 

Caries occurrence of permanent teeth in children during the first period of changeable occlusion  

Age in 

years 

Number of children exam-

ined 
Caries occurrence by DMFT index,% 

1997-1998 2017 
1997-1998 2017 ʨ 

abs. % abs. %  

7 96 58 3 3,13Ñ1,8 8 13,79Ñ4,57 Ò0,05 

8 42 45 3 7,14Ñ4,02 14 31,10Ñ6,98 Ò0,05 

ʨ7-8    Ó0,05  Ò0,05  

9 43 31 8 18,6Ñ5,93 14 45,16Ñ9,44 Ò0,05 

ʨ7-9    Ò0,05  Ò0,05  

ʨ8-9    Ó0,05  Ó0,05  

total 181 134 14 9,62Ñ4,63 36 30,02Ñ9,07 Ò0,05 
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To understand the situation concerning caries pro-

cess in children at different age periods caries intensity 

by DMFT index should be examined. Our investiga-

tions and comparison of the results obtained today and 

15 years ago demonstrated an unfavourable situation 

concerning caries of permanent teeth in children during 

the first years of their eruption (Table 4). Thus, in 1997-

1998 caries intensity in 7-year-old children was 

0,06Ñ0,03 teeth, and in 2017 in children of the same age 

this index 3,5 times increasedʫ and was 0,21Ñ0,05 teeth 

per one examined individual. Similar tendency was 

found at the age from 8 to 9. The highest increase of 

caries intensity of permanent teeth both in 1997-1998 

and 2017 was found at the age from 7 to 8. It is the time 

when a considerable attention should be paid to exami-

nation of factors influencing upon the condition of the 

dental hard tissues and initiation of preventive 

measures directed to the increase of resistance of the 

permanent teeth hard tissues.  

Table 4 

Caries intensity of permanent teeth by DMFT index 

Age in 

years 

Number of children examined 
Caries intensity by DMFT index 

 

1997-1998 2017 1997-1998 2017 ʨ 

7 96 58 0,06Ñ0,03 0,21Ñ0,05 Ò0,05 

8 42 45 0,17Ñ0,10 0,51Ñ0,13 Ò0,05 

ʨ7-8   Ó0,05 Ò0,05  

9 43 31 0,28Ñ0,11 0,68Ñ0,16 Ò0,05 

ʨ7-9   Ó0,05 Ò0,05  

ʨ8-9   Ó0,05 Ó0,05  

total 181 134 0,17Ñ0,06 0,47Ñ0,13 Ò0,05 

 

30 out of 58 examined children at the age of 7 

years in 2017 were afflicted with caries of temporary 

teeth which constitutes 51,72Ñ6,62%. The component 

çdè was found in 21 children out of 30, which is 

70Ñ8,51%. Therefore, 70,0% of children who suffered 

from caries of temporary teeth had to undergo sanita-

tion, including 8 children whose permanent teeth were 

afflicted with caries which is 13,79Ñ4,57%. Their tem-

porary teeth were afflicted as well. At the same time, 

intensity of caries affliction of temporary teeth was in-

considerable (1-4 decayed teeth). In spite of the fact 

that it is inconsiderable percentage attention should be 

focused on it during the first years of eruption of the 

permanent teeth and these factors resulting in caries 

should be investigated.  

 82,22% of 8-year-old children were diagnosed to 

suffer from caries of temporary teeth. 14 examined chil-

dren (31,11Ñ6,98%) had caries of the permanent teeth, 

including 13 of them with caries of temporary teeth 

(92,86Ñ7,14 %). An important fact was revealed that 

only in 2 (14,3Ñ9,71%) children out of 14 permanent 

teeth were filled during preventive examination at the 

dentist. The rest 12 children were unaware of caries in 

their permanent teeth: carious cavities were small, 

toothache was absent; mastication surfaces were not ac-

cessible for careful examination by a child or parents; a 

dentist examination was more than half a year ago. All 

these factors should be considered while performing 

sanitary-educational and preventive work by a pediatric 

dentist. 

Conclusions. 

The analysis of caries index of the temporary and 

permanent teeth in children during the first period of 

changeable occlusion (7-9 years of age) in Poltava dur-

ing the period of investigation in 1997-1998 and 20 

later (2017) determined certain differences. A consid-

erable attention should be paid to the indices of occur-

rence and intensity of caries in 8-year-old children. 

They are rather higher in 2017 as compared to1997-

1998. The data concerning the condition of the dental 

hard tissues of the permanent teeth in children nowa-

days are especially alarming. They appeared to be con-

siderably higher than 20 years ago. It requires more de-

tailed investigation of the affecting factors as well as 

the attitude of children and their parents to dental health 

care, since the system of work of dentists in Poltava 

schools is maintained which is an important thing from 

the point of view of prevention of dental diseases and 

timely oral sanitation (8,11). 
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ʆɹɿʆʈ ɺʆɿʄʆɾʅʆʉʊɽʁ ʈɽɻʀʆʅɸʈʅʆʁ ʀʅʊʈɸ- ɸʈʊɽʈʀɸʃʔʅʆʁ ʍʀʄʀʆʊɽʈɸʇʀʀ 

ɺ ʃɽʏɽʅʀʀ ʇʃʆʉʂʆʂʃɽʊʆʏʅʆɻʆ ʈɸʂɸ ʇʆʃʆʉʊʀ ʅʆʉɸ ʀ ʇʈʀɼɸʊʆʏʅʓʍ ʇɸɿʋʍ 

  

ʅʘʨʠʤʘʥʦʚ ʄ.ʅ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʭʠʤʠʦʪʝʨʘʧʠʠ  

ʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ.ɹʣʦʭʠʥʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ), ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʢʘʬʝʜʨʳ ʦʥʢʦʣʦʛʠʠ ʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʈʅʀʄʋ ʠʤ. ʅ.ʅ. ʇʠʨʦʛʦʚʘ, ʦʙʣʘʩʪʠ ʠʥʪʝʨʝʩʦʚ: ʦʧʫʭʦʣʠ ʛʦ-
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʚ ʤʠʨʝ, ʨʘʢ ʛʦʣʦʚʳ ʠ ʰʝʠ ʟʘʥʠʤʘʝʪ 

7ʝ ʤʝʩʪʦ, ʧʨʠʯʝʤ 90% ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʳ ʠ ʰʝʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʦʩʢʦʢʣʝʪʦʯ-

ʥʦʡ ʢʘʨʮʠʥʦʤʦʡ (1). ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʟʘʥʠʤʘʝʪ 3% 

ʦʪ ʚʩʝʭ ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʳ ʠ ʰʝʠ(16), ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʣʝʯʝʥʠʠ ʦʧʫʭʦʣʝʡ ʜʘʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ 5-ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ 20 ʣʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ- 45-50% (2). 

ɺ ʜʘʥʥʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʚ ʣʝʯʝ-

ʥʠʠ ʤʝʩʪʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ, ʨʦʣʴ ʠʥʪʨʘ- 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝ-

ʨʘʧʠʠ. 

Abstract 

In the structure of the total incidence of malignant tumors in the world, head and neck cancer occupies the 

7th place, and 90% of the morphological variants of head and neck tumors are represented by squamous cell 

carcinoma (1). In particular, cancer of the nasal mucosa and sinuses occupies 3% of all head and neck tumors(16), 

but despite significant progress in the treatment of tumors of this localization, the overall 5-year survival rate of 

patients has not changed significantly over the past 20 years and is approximately - 45-50% (2). 

In this literature review we conducted an analysis of the possibilities of combination therapy in the treatment 

of locally advanced squamous cell carcinoma of the nasal cavity and paranasal sinuses, the role of intra - arterial 

chemotherapy in comparison with other methods of combined treatment, and compared the frequency and nature 

of side effects in different variants of combination therapy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʘ-ʘʨʪʝʨʠʘʣʴʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ, ʦʧʫʭʦʣʠ ʛʦʣʦʚʳ ʠ ʰʝʠ, ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ 

ʛʦʣʦʚʳ ʠ ʰʝʠ  

Keywords: intra-arterial chemotherapy, head and neck cancer, squamous cell head and neck cancer. 

 

ʆʙʟʦʨ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʦʡ ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ 

ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʨʠʜʘ-

ʪʦʯʥʳʭ ʧʘʟʫʭ 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʪʝʨʘʧʠʠ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʣʦʩʴ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʤʘʩʩʠʚʥʳʝ ʨʝʟʝʢʮʠʠ ʩ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ, ʯʪʦ, ʟʘʯʘʩʪʫʶ, ʧʨʠʚʦʜʠʪ 
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ʢ ʚʳʨʘʞʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤ 

ʥʘʨʫʰʝʥʠʷʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜ-

ʭʦʜʝ ʧʦʢʘʟʘʪʝʣʠ 5- ʣʝʪʥʝʡ ʦʙʱʝʡ ʠ ʙʝʟʨʝʮʠʜʠʚʥʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ ʧʨʠʤʝʨʥʦ 51%, ʧʨʠ 

ʵʪʦʤ, ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʚʘʟʠʠ ʚ ʦʨʙʠʪʫ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʛʦ ʠʧʩʠʣʘʪʝʨʘʣʴʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʰʝʠ. 

ʊʘʢʞʝ, ʟʘʯʘʩʪʫʶ, ʥʘʙʣʶʜʘʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ ʦʬ-

ʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʩ ʚʢʣʶʯʝʥʠʝʤ ʦʨ-

ʙʠʪʳ, ʣʠʙʦ ʧʦʧʘʜʘʥʠʝʤ ʟʦʥʳ ʦʨʙʠʪʳ ʚ ʧʦʣʷ ʧʦʩʣʦ-

ʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʝʨʴʝʟ-

ʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚʧʣʦʪʴ ʜʦ ʧʦʣ-

ʥʦʡ ʩʣʝʧʦʪʳ ʥʘ ʜʘʥʥʳʡ ʛʣʘʟ (13). (ʠʟ 90 ʧʘʮʠʝʥʪʦʚ, 

ʚ ʧʦʣʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚʭʦ-

ʜʠʣʘ ʦʙʣʘʩʪʴ ʦʨʙʠʪʳ, ʫ 28% (n=25) ʦʪʤʝʯʘʣʠʩʴ 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʩʦ ʩʪʦʨʦʥʳ ʛʣʘʟʘ 3-4 ʩʪʝʧʝʥʠ, 

ʚ 25% (n=22), ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʣʥʦʡ ʩʣʝʧʦʪʝ ʥʘ ʜʘʥ-

ʥʳʡ ʛʣʘʟ). 

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ 1980-ʭ ʛʦʜʘʭ ʥʝʦʘʜʲʶʚʘʥʪ-

ʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʧʘʨʘʪʦʚ ʧʣʘʪʠʥʳ, 

ʜʘʥʥʘʷ ʩʭʝʤʘ ʩʪʘʣʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʣʝʯʝʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʛʦ-

ʣʦʚʳ ʠ ʰʝʠ. ʅʝʩʢʦʣʴʢʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʣʠʥʠ-

ʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʦʘʜʲʶʚʘʥʪʥʘʷ 

ʭʠʤʠʦʪʝʨʘʧʠʷ ʫʚʝʣʠʯʠʣʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʵʪʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʙʦʣʴʥʳʭ (3, 12), ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʘ ʜʦʢʘ-

ʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʦ-

ʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʪʘʢʩʘʥʦʚ (4,5), ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʚ ʣʝʯʝʥʠʠ ʪʘʢʠʭ 

ʧʘʮʠʝʥʪʦʚ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʧʝʨ-

ʚʦʤ ʵʪʘʧʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʭʠʤʠʦʣʫʯʝʚʦʛʦ ʣʝʯʝʥʠʷ 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʝʡ. ʆʜʥʦ ʠʟ ʢʨʫʧʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʠʥʩʪʠʪʫʪʝ 

ɻʝʪʝʙʦʨʛʘ, ʐʚʝʮʠʷ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ 5- ʣʝʪʥʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʨʘʢʝ 

ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʘ ʫʨʦʚʥʝ 54%, 

ʘ ʢʦʥʢʨʝʪʥʦ ʧʨʠ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʤ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʤ ʚʘʨʠʘʥʪʝ- 48%. ʆʜʥʘʢʦ, ʥʘʙʣʶʜʘʣʘʩʴ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʣʝʯʝʥʠʷ- 16 ʧʘʮʠʝʥʪʦʚ 

(20%) ʥʫʞʜʘʣʠʩʴ ʚ ʵʥʪʝʨʘʣʴʥʦʡ ʠʣʠ ʧʘʨʝʥʪʝʨʘʣʴ-

ʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʫ 7 ʧʘʮʠʝʥʪʦʚ- ʷʚʣʝ-

ʥʠʷ ʬʝʙʨʠʣʴʥʦʡ ʥʝʡʪʨʦʧʝʥʠʠ, ʚ 4% (3 ʧʘʮʠʝʥʪʘ) - 

ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʩʝʨʜʝʯʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʦʪ ʬʪʦʨʫ-

ʨʘʮʠʣʘ. ʆʜʠʥ ʧʘʮʠʝʥʪ ʫʤʝʨ ʦʪ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʠ ʧʝʨʬʦʨʘʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʇʍʊ, ʠ ʦʜʠʥ ʧʘʮʠ-

ʝʥʪ ʫʤʝʨ ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʃʊ (14). 

ʋʯʠʪʳʚʘʷ ʩʪʦʣʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʦʨʛʘʥʦʩʦʭʨʘʥʥʦʩʪʠ, ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʩʝ ʘʢʪʫʘʣʴʥʝʝ ʩʪʘʥʦʚʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʚʠʜʝ ʠʥʜʫʢʮʠʦʥ-

ʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝʨʘ-

ʧʠʝʡ ʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʧʦʢʘ-

ʟʘʪʝʣʠ ʦʙʱʝʡ ʠ ʙʝʟʨʝʮʠʜʠʚʥʦʡ 5-ʣʝʪʥʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ, ʩʨʘʚʥʠʤʳʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʣʝʯʝʥʠʠ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ʊʘʢ, ʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʢʦʣʣʝʜʞʝ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʋʣʴʩʘʥʘ, ʉʝʫʣ, ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 2ʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʩʪʥʦ-ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʧʦʣʦʩʪʠ 

ʥʦʩʘ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝ-

ʨʘʧʠʝʡ, ʣʠʙʦ ʭʠʤʠʦʣʫʯʝʚʘʷ ʪʝʨʘʧʠʷ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʱʘʷ 5-ʣʝʪ-

ʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʨʘʚʥʷ-

ʣʘʩʴ 55.2% ʠ 52.5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ, 

ʜʦʩʪʠʛʥʫʪʴ ʟʘʤʝʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳ-

ʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʦʨʛʘʥʦʩʦʭʨʘʥʥʦʤ ʣʝʯʝʥʠʠ ʥʝ ʫʜʘ-

ʣʦʩʴ, ʦʜʥʘʢʦ, ʚ ʛʨʫʧʧʝ ʭʠʤʠʦʣʫʯʝʚʦʛʦ ʣʝʯʝʥʠʷ ʧʦ-

ʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʣʫʯʝʚʳʤʠ ʤʫʢʦ-

ʟʠʪʘʤʠ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 3ʡ 

ʩʪʝʧʝʥʠ, ʪʦʛʜʘ ʢʘʢ 2ʝ ʧʘʮʠʝʥʪʦʚ(13%), ʧʦʣʫʯʘʚʰʠʭ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʫʶ ʣʫʯʝʚʫʶ ʪʝʨʘʧʠʶ, ʧʦʪʝʨʷʣʠ 

ʟʨʝʥʠʝ ʥʘ ʛʣʘʟ, ʚʭʦʜʷʱʠʡ ʚ ʧʦʣʝ ʦʙʣʫʯʝʥʠʷ(15). 

ʇʨʦʚʦʜʠʣʠʩʴ ʪʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʦʣʫʯʝʚʦʛʦ ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʰʠʨʦʢʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʨʝʟʝʢʮʠʠ ʩ ʵʢ-

ʟʝʥʪʝʨʘʮʠʝʡ ʦʨʙʠʪʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ 

ʊ4b ʦʧʫʭʦʣʷʭ (16). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʩʝ ʧʘʮʠʝʥʪʳ ʩ ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʧʦʣʦʩʪʠ 

ʥʦʩʘ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʩʪʘʜʠʠ ʊ3 ʥʝ ʧʨʝʪʝʨʧʝʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʧʨʠ ʊ4ʘ ʠ ʊ4b ʞʝ ʩʪʘʜʠʷʭ- ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥ-

ʪʦʚ ʚ ʠʪʦʛʝ ʧʦʜʚʝʨʛʣʠʩʴ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʥʦ ʵʢʟʝʥʪʝʨʘʮʠʷ ʦʨʙʠʪʳ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʪʦʣʴʢʦ ʫ 3ʭ (18%) ʧʘʮʠʝʥʪʦʚ. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʦʧʨʘʚʜʘʥ ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʦʚʳʰʝʥʠʷ ʦʨʛʘʥʦʩʦʭʨʘʥʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. 

ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʤʝʩʪʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʫʚʝʣʠʯʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʙʫʜʠʣʘ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʠʩʢʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ 

ʨʘʢʘ ʛʦʣʦʚʳ ʠ ʰʝʠ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʨʥʘʷ ʚʳʩʦʢʦʜʦʟʥʘʷ ʭʠ-

ʤʠʦʪʝʨʘʧʠʷ. 

ʆʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʨʘ-ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʛʦʣʦʚʳ ʠ 

ʰʝʠ 

ʂʦʥʮʝʧʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʥʫʪʨʠʘʨʪʝʨʠʘʣʴ-

ʥʦʤ ʚʚʝʜʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʫʭʦʣʴ ʯʝʨʝʟ ʤʠʢʨʦʢʘʪʝʪʝʨ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʡ ʚ ʧʠʪʘʶʱʠʡ ʘʨʪʝʨʠʘʣʴʥʳʡ ʩʦʩʫʜ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. 

ʇʝʨʚʘʷ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʥʪʨʘ-ʘʨʪʝʨʠʘʣʴʥʦʡ ʇʍʊ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʝʱʝ ʚ 1965 ʛ. ʚ ʠʥʩʪʠʪʫʪʝ ɻʫʩʪʘʚʘ-ʈʫʩʩʠ ʚʦ ʌʨʘʥ-

ʮʠʠ (6). ɸʚʪʦʨʳ ʩʨʘʚʥʠʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʫʯʝ-

ʚʦʡ ʪʝʨʘʧʠʠ ʚ ʤʦʥʦʨʝʞʠʤʝ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʥʫʪ-

ʨʠʘʨʪʝʨʠʘʣʴʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʘʩʪʠʯʥʘʷ ʨʝʛʨʝʩʩʠʷ 

ʦʧʫʭʦʣʠ ʙʳʣʘ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶ-

ʱʠʭ ʭʠʤʠʦʣʫʯʝʚʦʝ ʣʝʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧ-

ʧʦʡ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʃʊ ʚ ʤʦʥʦʨʝʞʠʤʝ 

(40% ʧʨʦʪʠʚ 10%). 

ɼʨʫʛʦʝ ʢʨʫʧʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʮʝʥʠʚʘʶʱʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠʘʨʪʝʨʠʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚʳ-

ʩʦʢʠʭ ʜʦʟ ʮʠʩʧʣʘʪʠʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʫʯʝʚʦʡ ʪʝʨʘ-

ʧʠʝʡ- RADPLAT- ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 
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ʊʝʥʥʝʩʠ, ʄʝʤʬʠʩ, ʉʐɸ (7). ɿʘ ʧʝʨʠʦʜ ʩ 1993 ʧʦ 

1998 ʛʦʜ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 213 ʧʘʮʠ-

ʝʥʪʦʚ ʩ III - IV ʩʪʘʜʠʝʡ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʛʦ-

ʣʦʚʳ ʠ ʰʝʠ. ʋ 196 ʧʘʮʠʝʥʪʦʚ (92%) ʧʝʨʚʠʯʥʘʷ ʦʧʫ-

ʭʦʣʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʘʩʴ ʢʘʢ ʊ3-4, ʧʨʠʤʝʨʥʦ ʫ 1/3 

ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ ʥʝʨʝʟʝʢʪʘʙʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʚʚʠʜʫ ʠʥʚʘʟʠʠ ʚ ʦʩʥʦʚʘʥʠʝ ʯʝʨʝʧʘ, ʧʨʦʨʘʩʪʘʥʠʷ ʚ 

ʩʦʥʥʫʶ ʘʨʪʝʨʠʶ, ʧʨʝʜʧʦʟʚʦʥʦʯʥʳʝ ʤʳʰʮʳ ʠ ʬʘʩ-

ʮʠʶ. ʇʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʣʫʯʝʚʘʷ ʪʝʨʘʧʠʷ ʉʆɼ 

68-72 ɻʨ ʩ ʚʚʝʜʝʥʠʝʤ ʮʠʩʧʣʘʪʠʥʘ 150 ʤʛ/ʤ2 ʠʥʪʨʘï

ʘʨʪʝʨʠʘʣʴʥʦ ʚ 1, 8, 15, 22 ʜʥʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. 

ʇʦʣʥʳʡ ʦʪʚʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 171 ʧʘʮʠ-

ʝʥʪʘ(80%). ɹʝʟʨʝʮʠʜʠʚʥʘʷ ʠ ʦʙʱʘʷ 5-ʣʝʪʥʷʷ ʚʳʞʠ-

ʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 53,6% ʠ 38,8%. ʆʜʥʘʢʦ, ʫ 89 ʧʘ-

ʮʠʝʥʪʦʚ (41%) ʦʪʤʝʯʝʥʘ ʪʦʢʩʠʯʥʦʩʪʴ 3-4-ʡ ʩʪʝʧʝʥʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʝʨʜʝʯʥʦ- ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, 

ʩ ʠʥʪʨʘ- ʘʨʪʝʨʠʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʠ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʤʠʢʨʦʢʘʪʝ-

ʪʝʨʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ 

ʨʘʜʠʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʩʫʧʝʨʩʝʣʝʢʪʠʚ-

ʥʫʶ ʢʘʪʝʪʝʨʠʟʘʮʠʶ ʧʠʪʘʶʱʠʭ ʦʧʫʭʦʣʴ ʩʦʩʫʜʦʚ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʠʪʴʩʷ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘ ʚ ʦʧʫʭʦʣʠ ʥʘʨʷʜʫ ʩ 

ʤʝʥʴʰʝʡ ʪʨʘʚʤʘʪʠʟʘʮʠʝʡ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ 

ʩʦʩʫʜʦʚ ʠ ʢʨʦʚʦʩʥʘʙʞʘʝʤʳʭ ʠʤʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʩʣʫʞʠʣʦ ʬʘʢʪʦʨʦʤ ʢ ʚʦʟ-

ʦʙʥʦʚʣʝʥʠʶ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʥʪʝʨʝʩʘ ʢ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ʊʘʢ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʠʥʩʪʠʪʫʪʘ 

ʄʵʡʦ, ʃʦʩ-ɸʥʜʞʝʣʝʩ (8), ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 19 ʧʘʮʠʝʥʪʦʚ ʩ ʊ3 ʠ ʊ4N0-N3M0 

ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʛʦʣʦʚʳ ʠ ʰʝʠ, ʧʦʣʫʯʘʚ-

ʰʠʭ ʣʝʯʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ RADPLAT. ʆʙʱʘʷ ʚʳ-

ʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʟ 2 ʛʦʜʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ 

ʩʦʩʪʘʚʠʣʘ 89,2%. ʋ 16 ʧʘʮʠʝʥʪʦʚ (84%) ʧʦʩʣʝ ʦʢʦʥ-

ʯʘʥʠʷ ʣʝʯʝʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʦʣʥʳʡ ʵʬʬʝʢʪ. 

ʋʯʝʥʳʝ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʢʣʠʥʠʢʠ ʚʦ ʌʣʦ-

ʨʠʜʝ (9) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 35 

ʧʘʮʠʝʥʪʦʚ ʩ III -IV  ʩʪʘʜʠʝʡ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ 

ʛʦʣʦʚʳ ʠ ʰʝʠ ʧʦ ʩʭʝʤʝ RADPLAT. ʆʙʱʘʷ ʠ ʙʝʟʨʝ-

ʮʠʜʠʚʥʘʷ 4-ʭ ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣʘ ï 57% ʠ 65% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʩ 1999 ʧʦ 2010 ʛʦʜ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʍʦʢʢʘʡʜʦ(10). ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 54 

ʧʘʮʠʝʥʪʘ ʩ ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʚ/ʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ ʊ2-4NxM0 (ʊ3- ʫ 14 ʧʘ-

ʮʠʝʥʪʦʚ (25,9%), ʊ4ʘ- ʫ 27 ʧʘʮʠʝʥʪʦʚ (50%) ʠ ʊ4b- 

ʫ 12 ʧʘʮʠʝʥʪʦʚ (22,2%). ʃʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʩʭʝʤʝ RADPLAT. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 5- 

ʣʝʪʥʷʷ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʊ4ʘ/ʊ4b 

ʩʦʩʪʘʚʠʣʘ 62.5%/59.7%, ʘ ʦʙʱʘʷ 5-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ- 66.8% ʠ 57,1%- ʜʣʷ T4a ʠ T4b, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʊʦʢʩʠʯʥʦʩʪʴ ʦʪ ʣʝʯʝʥʠʷ ʙʳʣʘ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʪʘʢ ʞʝ ʧʨʦʷʚʣʷʣʘʩʴ ʚ 

ʚʠʜʝ ʤʫʢʦʟʠʪʦʚ ʚ ʟʦʥʝ ʦʙʣʫʯʝʥʠʷ. (ʤʫʢʦʟʠʪʳ 2ʡ ʠ 

3ʡ ʩʪʝʧʝʥʝʡ- ʫ 20 ( 37 %) ʠ 15 ( 28 %) ʧʘʮʠʝʥʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʰʥʦʪʦʡ/ʨʚʦʪʦʡ 2/3ʡ ʩʪʝʧʝ-

ʥʝʡ- ʫ 12/11 ( 23/21 %) ʧʘʮʠʝʥʪʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʦʷʚʣʷ-

ʣʘʩʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚ ʚʠʜʝ ʣʝʡʢʦʧʝʥʠʠ 3ʡ ʩʪʝ-

ʧʝʥʠ- ʫ 18 (34%) ʧʘʮʠʝʥʪʦʚ). 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʦʙʱʝʡ 5-ʣʝʪʥʝʡ ʠ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦ-

ʩʪʠ, ʙʳʣʠ ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʥ-

ʪʨʘ-ʘʨʪʝʨʠʘʣʴʥʦʡ ʇʍʊ ʧʘʮʠʝʥʪʘʤ ʩ ʧʣʦʩʢʦʢʣʝʪʦʯ-

ʥʳʤ ʨʘʢʦʤ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʅʠʭʦʥ, 

ʊʦʢʠʦ, ʗʧʦʥʠʷ (11). ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶ-

ʯʝʥʦ 45 ʧʘʮʠʝʥʪʦʚ ʩ ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʷʟʳʢʘ 

ʊ2-4NxM0 (ʊ3- ʫ 28 (62%) ʧʘʮʠʝʥʪʦʚ, ʊ4ʘ- ʫ 7 

(16%) ʠ ʊ4b- ʚ 1 (2%) ʩʣʫʯʘʝ). ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʣʠ 

ʫʨʦʚʝʥʴ ʯʘʩʪʠʯʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ 

ʠʥʪʨʘ- ʘʨʪʝʨʠʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʜʦʮʝ-

ʪʘʢʩʝʣʘ (60 ʤʛ/ʤ2) ʠ ʮʠʩʧʣʘʪʠʥʘ ( 60 ʤʛ/ʤ2) ʚ 1ʡ 

ʜʝʥʴ ( ʥʘ ʬʦʥʝ ʜʝʪʦʢʩʠʢʘʮʠʠ ʪʠʦʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ 

9 ʛʨ/ʤ2 ʚ/ʚ ʩʪʨʫʡʥʦ), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʠʩʪʝʤʥʳʤ 

ʚʚʝʜʝʥʠʝʤ 5-ʬʪʦʨʫʨʘʮʠʣʘ 750 ʤʛ/ʤ2 ʚ ʚʠʜʝ ʥʝʧʨʝ-

ʨʳʚʥʦʡ ʩʠʩʪʝʤʥʦʡ ʠʥʬʫʟʠʠ ʩʦ 2ʛʦ ʧʦ 6ʡ ʜʝʥʴ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʘʞʝ ʯʘʩʪʠʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ, ʧʘ-

ʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʣʫʯʝʚʘʷ ʪʝʨʘʧʠʷ ʥʘ ʬʦʥʝ ʝʱʝ 

2ʭ ʢʫʨʩʦʚ ʭʠʤʠʦʪʝʨʘʧʠʠ ʨʝʜʫʮʠʨʦʚʘʥʥʳʤʠ ʜʦʟʘʤʠ 

ɼʦʮʝʪʘʢʩʝʣ 50 ʤʛ/ʤ2, ʎʠʩʧʣʘʪʠʥ 50 ʤʛ/ʤ2 ʠ 5-ʬʪʦ-

ʨʫʨʘʮʠʣ 600 ʤʛ/ʤ2/ʩʫʪ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʚ 95,6% ʩʣʫʯʘʝʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʣʠʥʠʯʝʩʢʠʡ 

ʧʦʣʥʳʡ ʦʪʚʝʪ. ʆʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ 5-ʣʝʪʥʝʡ ʚʳʞʠ-

ʚʘʝʤʦʩʪʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʤʝʜʠʘʥʳ ʥʘʙʣʶʜʝʥʠʷ ʚ 1779 

ʜʥʝʡ, ʙʳʣ ʥʘ ʫʨʦʚʥʝ 89,8% (ʩʤ. ʛʨʘʬʠʢ ˉ2). 
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ɻʨʘʬʠʢ ˉ2. ʋʨʦʚʝʥʴ ʚʳʞʠʚʘʝʤʦʩʪʠ(ʘʜʘʧʪʠʨʦʚʘʥʦ ʠʟ ʠʩʪʦʯʥʠʢʘ 11) 

 

ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʙʳʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ (ʣʝʡʢʦʧʝʥʠʷ ʠ ʘʥʝʤʠʷ 2 ʩʪʝʧʝʥʠ), 

ʘ ʪʘʢ ʞʝ ʤʫʢʦʟʠʪʳ ʠ ʜʝʨʤʘʪʠʪʳ 3ʡ ʩʪʝʧʝʥʠ, ʯʪʦ 

ʣʝʛʢʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥʮʝʧʮʠʶ ʨʝʛʠʦʥʘʨʥʦʡ ʇʍʊ 

(ʩʤ. ʪʘʙʣʠʮʫ ˉ 3). 

 

ʊʘʙʣʠʮʘ ˉ3. 

ʋʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ (ʘʜʘʧʪʠʨʦʚʘʥʦ ʠʟ ʠʩʪʦʯʥʠʢʘ 11) 

 1ʷ ʩʪʝʧʝʥʴ 2ʷ ʩʪʝʧʝʥʴ 3ʷ ʩʪʝʧʝʥʴ 4ʷ ʩʪʝʧʝʥʴ 

ɸʥʝʤʠʷ 15 11 4  

ʃʝʡʢʦʧʝʥʠʷ 9 18 9 2 

ʅʝʡʪʨʦʧʝʥʠʷ 9 18 8 3 

ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ 2 2   

ʇʝʯʝʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 13 10 2  

ʊʦʰʥʦʪʘ, ʨʚʦʪʘ 7 2   

ɸʣʦʧʝʮʠʷ 2 41 ï  

ʄʫʢʦʟʠʪʳ 10 12 18  

ɼʝʨʤʘʪʠʪʳ 4 4 14  

 

ʆʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʣʝʥʦ ʦʯʝʚʠʜʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʝʛʠʦʥʘʨʥʦʡ ʠʥʪʨʘ- ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʠʯʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ 

ʥʘ ʣʝʯʝʥʠʝ, ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ, ʦʨʛʘ-

ʥʦʩʦʭʨʘʥʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʇʍʊ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʥʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʦʪʜʘ-

ʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʥʝ ʠʤʝʣʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʚʥʫʪʨʠʘʨʪʝ-

ʨʠʘʣʴʥʦʡ ʚʳʩʦʢʦʜʦʟʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʩʪʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʜʘʥʥʦʡ ʧʘ-

ʪʦʣʦʛʠʝʡ ʧʨʠ ʟʥʘʯʠʤʦʤ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʪʦʢʩʠʯ-

ʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʠ ʦʨʛʘʥʦʩʦʭʨʘʥʥʦʩʪʠ ʣʝʯʝʥʠʷ. 

ʊʘʢ, ʧʨʠ ʭʠʤʠʦʣʫʯʝʚʦʤ ʣʝʯʝʥʠʠ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʩʠʩʪʝʤʥʦʡ ʇʍʊ ʧʦ ʩʭʝʤʝ TPF, ʧʦʢʘʟʘʪʝʣʴ ʦʙ-

ʱʝʡ 5-ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣ 52%, ʚʳʞʠ-

ʚʘʝʤʦʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ- ʥʘ ʫʨʦʚʥʝ 38,1 ʤʝʩ. 

ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʪʦʢʩʠʯʥʦʩʪʠ 3 ʠ 4 ʩʪʝʧʝʥʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʤʘ-

ʪʦʣʦʛʠʯʝʩʢʦʡ- ʘʚʪʦʨʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʡʪʨʦʧʝ-

ʥʠʶ ʫ 83% ʧʘʮʠʝʥʪʦʚ, ʧʨʠʯʝʤ ʚ 12% ʥʘʙʣʶʜʘʣʠʩʴ 

ʷʚʣʝʥʠʷ ʬʝʙʨʠʣʴʥʦʡ ʥʝʡʪʨʦʧʝʥʠʠ ʩ ʧʨʠʩʦʝʜʠʥʝ-

ʥʠʝʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.(5) ʅʘ ʵʪʦʤ ʬʦʥʝ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʜʝʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʝʛʠʦʥʘʨʥʦʡ ʤʦʥʦ- ʠʣʠ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ. ʊʘʢ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʍʦʢ-

ʢʘʡʜʦ, ʛʜʝ ʠʟʫʯʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʫʪʨʠʘʨʪʝʨʠ-

ʘʣʴʥʦʡ ʚʳʩʦʢʦʜʦʟʥʦʡ ʤʦʥʦʭʠʤʠʦʪʝʨʘʧʠʠ ʮʠʩʧʣʘ-

ʪʠʥʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 5-ʣʝʪʥʝʡ ʙʝʟʨʝ-

ʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʣʷ ʊ4ʘ ʠ ʊ4b ʩʪʘʜʠʡ- 

62.5% ʠ 59.7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʱʘʷ 5-ʣʝʪʥʷʷ 
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ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ T4a ʩʦʩʪʘ-

ʚʠʣʘ 66.8%, ʩ T4b- 57,1%. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʛʦʨʘʟʜʦ ʥʠʞʝ ʪʘʢʦʚʦʡ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʩʪʝʤʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʝʡ ʧʨʝʧʘʨʘ-

ʪʘʤʠ ʧʣʘʪʠʥʳ ʠ ʧʨʦʷʚʣʷʣʘʩʴ ʣʝʡʢʦʧʝʥʠʝʡ 3ʡ ʩʪʝ-

ʧʝʥʠ- ʫ 18(34%) ʧʘʮʠʝʥʪʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʥʝ-

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʫʢʦʟʠʪʘʤʠ (ʫ 15 ʧʘʮʠʝʥʪʦʚ-28 %) ʠ ʪʦʰʥʦʪʦʡ/ʨʚʦ-

ʪʦʡ(ʫ 11 ʧʘʮʠʝʥʪʦʚ- 21%) 3ʡ ʩʪʝʧʝʥʠ. ʊʦʢʩʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʷ 4ʡ ʩʪʝʧʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʦ (10) 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʪʨʘ- ʘʨʪʝʨʠʘʣʴʥʦʡ ʇʍʊ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ ʧʘʮʠʝʥʪʘʤ ʩ ʧʣʦ-

ʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʅʠʭʦʥ, ʊʦʢʠʦ, ʚʳʷʚʣʝʥ ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ 5-ʣʝʪ-

ʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʤʝʜʠʘʥʳ ʥʘʙʣʶ-

ʜʝʥʠʷ ʚ 1779 ʜʥʝʡ ʥʘ ʫʨʦʚʥʝ 89,8%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʧʦʢʘʟʘʥʥʳʭ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʩʠ-

ʩʪʝʤʥʦʡ ʇʍʊ. (11) 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ 

ʩʠʩʪʝʤʥʦʡ ʠ ʨʝʛʠʦʥʘʨʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʪʦ ʪʘʢʞʝ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʥʪʨʘ- ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʇʍʊ- ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʚʠʜʝ ʥʝʡʪʨʦ-

ʧʝʥʠʠ 3 ʠ 4 ʩʪʝʧʝʥʠ ʦʪʤʝʯʘʣʘʩʴ ʫ 11 ʧʘʮʠʝʥʪʦʚ 

(25%), ʘʥʝʤʠʷ 3 ʩʪʝʧʝʥʠ- ʫ 4ʭ ʧʘʮʠʝʥʪʦʚ ( 9%). ʆʜ-

ʥʘʢʦ, ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʤʝʪʦʜʘ, ʙʳʣ ʚʳʰʝ ʫʨʦ-

ʚʝʥʴ ʥʝʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʧʨʦʷʚʣʷʚ-

ʰʠʡʩʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʤʫʢʦʟʠʪʘʤʠ 3ʡ ʩʪʝ-

ʧʝʥʠ- 18 ʧʘʮʠʝʥʪʦʚ (45%), ʠ ʜʝʨʤʘʪʠʪʘʤʠ- 14 

ʧʘʮʠʝʥʪʦʚ ( 31%). 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ɺ ʥʘʰʝʡ ʢʣʠʥʠʢʝ ʠʤʝʝʪʩʷ ʩʣʫʯʘʡ ʫʩʧʝʰʥʦʛʦ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ ʤʝʪʦʜʦʤ ʨʝʛʠʦʥʘʨʥʦʡ ʭʠʤʠʦʪʝ-

ʨʘʧʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ. ʇʘʮʠʝʥʪ 

ɻ., 64 ʣʝʪ, ʧʦʩʪʫʧʠʣ ʚ ʢʣʠʥʠʢʫ ʚ 07.03.2017 ʩ ʜʠʘ-

ʛʥʦʟʦʤ ʨʘʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ 

ʩʧʨʘʚʘ T3N0M0, ʩʪʘʜʠʷ III. ʇʨʠ ʈʂʊ ʚ ʧʨʘʚʦʡ ʧʦ-

ʣʦʚʠʥʝ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʛʘʡʤʦʨʦʚʦʡ ʧʘʟʫʭʠ ʦʧʨʝʜʝ-

ʣʷʣʦʩʴ ʦʙʲʝʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʤʝʨʘʤʠ 5.5 ʭ 3.6 

ʩʤ ʩ ʧʨʠʣʝʞʘʥʠʝʤ ʢ ʧʝʨʝʜʥʝ- ʥʠʞʥʠʤ ʦʪʜʝʣʘʤ ʦʩ-

ʥʦʚʥʦʡ ʧʘʟʫʭʠ ʩʧʨʘʚʘ, ʢ ʧʝʨʝʛʦʨʦʜʢʝ ʥʦʩʘ ʠ ʧʨʦʣʘ-

ʙʠʨʦʚʘʥʠʝʤ ʚ ʧʨʦʩʚʝʪ ʥʦʩʦʛʣʦʪʢʠ ʯʝʨʝʟ ʭʦʘʥʫ (ʨʠ-

ʩʫʥʦʢ 1). ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ- ʫʚʝ-

ʣʠʯʝʥʥʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʘ 

ʰʝʝ ʩ 2ʭ ʩʪʦʨʦʥ- ʥʝ ʚʳʷʚʣʝʥʦ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʂʊ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ 

 

ʉ 14.03.2017 ʧʦ 10.04.2017 ʧʘʮʠʝʥʪʫ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ 2 ʢʫʨʩʘ ʇʍʊ ʧʦ ʩʭʝʤʝ- ɼʦʮʝʪʘʢʩʝʣ 60 ʤʛ/ʤ2 

ʚʥʫʪʨʠʘʨʪʝʨʠʘʣʴʥʦ ʠ ʎʠʩʧʣʘʪʠʥ 60 ʤʛ/ʤ2 ʚʥʫʪʨʠ-

ʘʨʪʝʨʠʘʣʴʥʦ- ʚ 1ʡ ʜʝʥʴ, 5- ʬʪʦʨʫʨʘʮʠʣ 750 ʤʛ/ʤ2 

ʚʥʫʪʨʠʚʝʥʥʦ ʢʘʧʝʣʴʥʦ ʩʦ 2ʛʦ ʧʦ 6ʡ ʜʥʠ ʚ ʚʠʜʝ ʥʝ-

ʧʨʝʨʳʚʥʦʡ 120-ʯʘʩʦʚʦʡ ʠʥʬʫʟʠʠ. ʇʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʫʥʢʮʠʷ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ ʧʦ ʉʝʣʴʜʠʥʛʝʨʫ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʦʜ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʤʠʢʨʦʢʘ-

ʪʝʪʝʨ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʠʪʘʶʱʠʡ ʦʧʫʭʦʣʴ ʩʦʩʫʜ 

(a.sphenopalatina dextra). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʢʦʥʪʨʦʣʴʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩ ʙʦʣʶʩʥʳʤ ʚʚʝ-

ʜʝʥʠʝʤ ʢʦʥʪʨʘʩʪʘ ʠ ʥʝ ʦʩʪʘʚʘʣʦʩʴ ʩʦʤʥʝʥʠʡ ʚ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʤʠʢʨʦʢʘʪʝʪʝʨʘ, ʘ ʪʘʢ ʞʝ ʚ ʦʪ-

ʩʫʪʩʪʚʠʠ ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʟʘʪʝʢʘʥʠʷ ʚ ʩʠʩʪʝʤʫ 

ʥʘʨʫʞʥʦʡ ʠ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʠʥʬʫʟʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ 

ʩʭʝʤʝ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʜʝʪʦʢʩʠʢʘʪʦʨʘ- ʪʠʦʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ. 

ʇʘʮʠʝʥʪ ʧʝʨʝʥʝʩ ʭʠʤʠʦʪʝʨʘʧʠʶ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦ, ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʝʤʘʪʦʣʦ-

ʛʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʝ ʦʪʤʝʯʝʥʦ. ʀʤʝʣʠ ʤʝʩʪʦ 

ʷʚʣʝʥʠʷ ʤʫʢʦʟʠʪʘ 3ʡ ʩʪʝʧʝʥʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʪʚʝʨʜʦʛʦ ʠ ʤʷʛʢʦʛʦ ʥʝʙʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʩʦ-

ʩʫʜʠʩʪʳʭ ʢʦʣʣʘʪʝʨʘʣʝʡ ʩ ʟʦʥʦʡ ʭʠʤʦʠʥʬʫʟʠʠ. (ʨʠ-

ʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2. ʄʫʢʦʟʠʪ ʪʚʝʨʜʦʛʦ ʥʝʙʘ 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 2ʭ ʢʫʨʩʦʚ ʇʍʊ, ʧʘʮʠʝʥʪʫ 

ʧʨʦʚʝʜʝʥʘ ʈʂʊ ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ ʢʦʥʪʨʘʩʪʠʨʦʚʘ-

ʥʠʝʤ, ʦʪʤʝʯʝʥ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬ-

ʬʝʢʪ (ʨʠʩʫʥʦʢ 3). ʇʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʥʘ ʦʙʣʘʩʪʴ ʧʦʣʦʩʪʠ ʥʦʩʘ, ʨʝʰʝʪʯʘ-

ʪʳʭ ʧʘʟʫʭ, ʚ/ʯʝʣʶʩʪʥʫʶ ʧʘʟʫʭʫ ʩʧʨʘʚʘ ( ʩ ʫʯʝʪʦʤ 

ʧʝʨʚʠʯʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦ ʜʘʥ-

ʥʳʤ ʂʊ) ʈʆɼ 2 ɻʈ, ʉʆɼ 70 ɻʨ, ʰʝʶ ʩ 2ʭ ʩʪʦʨʦʥ 

ʉʆɼ 50 ɻʨ ʥʘ ʬʦʥʝ ʂʘʨʙʦʧʣʘʪʠʥʘ AUC 1.5 ʭ 1 ʨʘʟ 

ʚ ʥʝʜʝʣʶ. ʇʘʮʠʝʥʪ ʧʦʣʫʯʠʣ ʣʝʯʝʥʠʝ ʚ ʧʦʣʥʦʤ ʦʙʲ-

ʝʤʝ, ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘ-

ʣʠʩʴ ʷʚʣʝʥʠʷ ʣʫʯʝʚʦʛʦ ʜʝʨʤʘʪʠʪʘ ʢʦʞʠ ʣʠʮʘ 3ʡ ʩʪʝ-

ʧʝʥʠ, ʣʫʯʝʚʦʛʦ ʵʧʠʪʝʣʠʠʪʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʟʝʚʘ 3ʡ ʩʪʝʧʝʥʠ. ɺʩʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʙʳʣʠ 

ʫʩʧʝʰʥʦ ʢʫʧʠʨʦʚʘʥʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʝʡ 

(ʨʠʩʫʥʦʢ 4). ɼʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʥʝ ʦʪʤʝ-

ʯʝʥʦ.

 

  
ʈʠʩʫʥʦʢ 3. ʆʮʝʥʢʘ ʵʬʬʝʢʪʘ ʧʦʩʣʝ 2ʭ ʢʫʨʩʦʚ ʇʍʊ 

 


